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EXECUTIVE SUMMARY 


Introduction 


The Lower North Shore Transportation Improvement Study, a comprehensive multimodal planning 
study, was designed to identify and address existing and future transportation needs and issues related 
to roadway congestion, transit services, and bicycleand pedestrian safety. 


The study began in the summer of 1997 after results from the 1996 Boston-region Congestion 
Management System (CM S) annual report had identified congestion on some of the lower North 
Shore's roadways and transit services and at several of its park-and-ride lots. The range of issues, 
number of transportation options, and 

variety of possible improvements led to Figure 1 

arecommendation in the 1996 CMS Lower North Shore Study Area 

report that a multimodal, subarea 
“mobility” study be conducted for this 
area. Several other recent and ongoing S tom DN 
planning studies have covered some of Wy Stovenau_ saufs 
the same facilities and services as the 


a a 
u 


URLINGTON | 


| 

[ ELROSE 

\ ic oe. be Mi 
EXINGTON 


present study, but none has examined a Zi 
the study area as comprehensively. 8 ay aes AC ae | 
The data collected, improvements peLMony a \ SO 


7 IMALDEN 
MEDF@RD, 





recommended, and mode's developed 
in the other efforts were incorporated 
into this study to ensurethata 
consistent, comprehensive assessment 
of the area’s transportation conditions . 
was achieved. “NEEDHAM 
Thestudy area coversfivecommunities |. 

on the lower North Shore: Chelsea, East i 
Boston, Everett, Malden, and Revere 
(Figure 1). In the case of East Boston, 
Massport property is not included in the study area. 





Study Objectives 
The objectives of this study were: 


e¢ Toidentify whereand how mobility can be improved in the lower North Shore study area. 

e Todeveop and recommend arange of appropriate mobility improvements, including short- and 
long-range options, multimodal alternatives, and both improvements that utilize existing services 
and improvements that provide new services. 


Animportant element in the study’s pursuit of these objectives was a comprehensive public outreach 
program that made information about the project available to all area residents and users of the 
transportation system and gavethem the opportunity to contribute to the identification of needs and 
potential improvements. 
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Public Involvement 


The Lower North Shore Transportation Improvement Study had many key players (Figure 2). A 
Technical Advisory Committee (TAC), composed of planners and engineers from each of the five 
communities along with staff from the key implementing state agencies, was created to provide expert 
advice and guidance throughout thestudy. Thekey state agencies reoresented on the TAC werethe 
Massachusetts Highway Department (M assH ighway), which was the project’s sponsor, and the 
Massachusetts Bay Transportation Authority (M BTA), Massachusetts District Commission (MDC), 
Massachusetts Port Authority (Massport), and Metropolitan Area Planning Coundl (MAPC). The 
Central Transportation Planning Staff (CTPS) carried out the study. TAC members met regularly to 
help identify transportation needs and suggest appropriate alternatives to be evaluated. Active 
involvement of the five communities’ state senators, state representatives, and mayors was 
encouraged. 

In addition to TAC members, the general Key ae a * Study 

public played an important rolein 

identifying transportation needs and Technical Elected 

priorities. Public meetings werehdid in each Advisory Officials 

of the participating communities in Committee 

November 1997 to solicit comments and 
opinions on transportation issues. 
Additional public meetings were held in 


baie Lower 
November 1998 to invite comments on North Shore 


proposed improvement alternatives. The Study 
final recommendations were presented at 
public meetings in December 1999. 





Existing Transportation System 


The five study area communities have an urban transportation system consistent with the facilities in 
other inner core communities that surround the city of Boston. Expressways, rapid transit lines, 
commuter rail lines, and buses transport large numbers of travelers into, out of, and through the study 
area each day. 


U.S. Route 1 and Route 1A arethe two major north-south roadways. They link the North Shore 
communities to Boston. Route 1 is the only limited-access highway; it serves about 87,000 vehicles 
daily. Route 1A hugs the coast east of Route 1 and carries about 54,000 vehicles daily. Two secondary 
north-south facilities, Route 99 and Route 107, each carry about 30,000 vehicles daily. 


Route 60 and Route 16 (Revere Beach Parkway) are the major east-west routes in the study area. Route 
60's busiest section, east of Route 1, serves about 46,000 vehicles daily. Daily traffic on Route 16 ranges 
from about 56,000 vehicles through Everett to 18,000 vehicles through Revere. 


In the study area, congestion on Route 1 mainly occurs in the section north of Copeland Cirde. Route 1 
isasix-lane fadlity south of Route 60, but only four lanes north of Route 60. At the point on Route 1 
northbound where three lanes transition to two lanes, traffic demand exceeds capacity, causing 
congestion on a daily basis. Recurring congestion also occurs on Route 1 southbound at the Route 60 
off-ramp during the AM peak period and on Route 1 northbound at the Route 60 on-ramp during the 
PM peak period. 


The present interchange between Route 1 and Route 16 lacks connections between Route 1 to the north 
and Route 16 to the east. Therefore, all traffic between Route 1 north and destinations such as Revere 
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Beach and Logan Airport must use Copeland Circle and Route 60. N ew connections at Route 1/ Route 
16 may alleviate some of the congestion on Route 60 by providing motorists with an alternate route. 


Many of the area’s major junctions are traffic rotaries. Copeland Circle (Route 1/ Route 60), Brown 
Cirde (Route 60/ Route 107), and Butler Cirde (Route 1A/ North Shore Roaa), located in Revere, and 
Santilli Cirde (Route 16/ Santilli Highway) and Sweetzer Circle (Route 16/ Route 99), located in Everett, 
are presently unsignalized. Mahoney Circle (Route 1A/ Route 60/ Route 16), located in Revere, has 
been signalized on the approaches to accommodate high traffic demand. 


Transit is an important part of the area’s transportation system. Rapid transit plays a dominant role 
Two rapid transit lines—the Blue Line and the Orange Line—serve the study area. Two commuter rail 
lines, extending from North Station to |pswich and Haverhill, each stop oncein the study area, but pick 
up fewer passengers than rapid transit. Commuter boat service is available from East Boston (at Logan 
Airport) to Rowes Wharf in Boston. 


Over 30 bus routes are located either entirely or partially in the study area. Many of the routes 
terminate at rapid transit stations for transferring to further destinations. Four routes have direct 
service to downtown Boston. Some of the routes are also used to serve local trips within or between 
neighborhoods. 


Issues Selected for Further Study 


A number of transportation issues were identified for which CTPS would perform detailed analyses 
and develop potential improvements. These issues, listed bdow, wereidentified based on comments 
received from TAC members and from citizens at the public meetings, and based on the analysis of 
existing conditions. 


e¢ Connections between Route 1 and Route 1A - East-west connections between Route 1 and Route 
1A in Revere either are missing, such as connections between Route 1 north and Route 16 east, or 
are heavily congested during peak travel periods, which is the case with Route 60 and Route 16. 
The analysis looked at new ramp connections for the Route I/ Route 16 interchange and at 
upgrading operations and reducing delays along Route 16 and Route 60 between M ahoney Circle 
(Route 1A ) and Route 1 (also see the issue of signal coordination along Route 16, below). 


e Route 1Lnorth of Copeland Circle - Route 1 is gnerally a six-lane facility in the study area, but the 
section between Copeland Cirdeand Route 99 has only four lanes. Congestion occurs daily on this 
section. In addition, traffic operations are unsafe at the on- and off-ramps of the Salem 
Street/ Lynn Street interchange, largely dueto the ramps’ geometric limitations, including the 
absence of deceleration and acceleration lanes, the tight turning radii, and the close proximity of 
adjacent ramps. The analysis reviewed add-a-lane options for relieving congestion on this section 
of Route 1, and looked at closing or redesigning the Salem Street/ Lynn Street ramps to improve 
Safety and traffic operations. 


e Truck connections - The analysis responded to citizens’ and local officials’ complaints about truck 
traffic impacts in Everett, Chelsea, and East Boston. More direct and easier connections for trucks 
between Logan Airport, Route 1 north, and the industrial centers of Chelsea and Everett were 
investigated. 


e Traffic management - Theanalysis investigated possible traffic managenent measures for Revere 
Beach Boulevard in Revereand Hancock Street in Everett. This analysis was a direct result of 
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citizen complaints made at the public meetings about cut-through traffic and speeding vehides 
and the resulting danger to pedestrians, bicyclists, and turning vehicles along these two roadways. 


e Congested signalized intersections - Traffic operations at a number of congested intersections may 
be improved by signal retiming or by other modifications. The following intersections were 
selected for study: 


- — Bennington Street @Saratoga Street, East Boston 

- Main Street @Tileston Street/ Oakes Street, Everett 

- — Bennington Street/ State Road @Winthrop Avenue, Revere 
- Route 16 @Winthrop Avenue/ Harris Street, Revere 

- Route1A @Revere Street, Revere 

- Route 1A @Beach Street, Revere 

- Route60 @Revere Street, Revere 


e¢ Signal coordination along Route 16 - Travel time and delay runs on Route 16 in the study area 
revealed that traffic moved slowly on this major east-west facility during both the AM and PM 
peak periods. The analysis aimed to improve peak period traffic operations on side street 
approaches and along Route 16 by integrating signals into a coordinated system. The portion of 
Route 16 examined for signal coordination lies between Lewis Street in Everett and Webster 
Street/ Garfield Street in Chelsea. 


e Pedestrian safety - Pedestrian safety studies were conducted for four intersections identified from 
the accident analysis and from comments made at the public meetings: 


- Revere Beach Boulevard @Oak Island Road, Revere 
- Route 107 @Central Avenue, Revere 

- Route99@Ferry Street, Everett 

- — Bennington Street @Saratoga Street, East Boston 


e = Crowded parking lot at Wonderland Station - The foundation for the analysis of the issue of 
crowding at the Wonderland Station parking lot was a license plate survey determining where the 
commuters parking there are originating. Strategically located satdlite facilities would help 
alleviate parking pressures at the station, where parking presently overflows onto Revere Beach 
Parkway, and reducetraffic demands on Route 1, Route 60, Revere Street, and other roadways in 
between. 


Development and Analysis of Improvement Alternatives 


Searching for improvements that address the identified transportation issues was the major effort of 
this study. For issues such as traffic management, congested signalized intersections, signal 
coordination along Route 16, pedestrian safety, and the crowded parking lot at Wonderland Station, 
the study developed improvements that can beimplemented in the short term (within three years). 
The study analyzed the proposed improvements using highway capacity analysis, accident data 
analysis, and other traffic analysis techniques. 


For issues that involve regional traffic, such as connections between Route 1 and Route 1A, congestion 
on Route 1 north of Copeland Cirde, and truck connections, the study developed long-range 
improvement alternatives (improvements requiring morethan three years for implementation). In 
order to ascertain the extent of future travel demand and whether the demand can be accommodated 
by the proposed long-range alternatives, this study devdoped a future-year (2020) travel demand 
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forecasting mode to test different scenarios. Using traffic volumes predicted by the modd scenarios, 
the study estimated the effects of the long-range alternatives on travel patterns in the study area and on 
the levels of service of new signalized intersections. 


Based on analyses of the various alternatives and on discussions with the TAC members, the general 
public, and the operating agencies, the study then recommended a number of short-range and long- 
range improvements. 


Recommended Short-Range Improvements 


The recommended short-range improvements comprise a traffic management plan for Hancock Street 
in Everett, atraffic management plan for Revere Beach Boulevard in Revere, improvements at seven 
congested signalized intersections, a signal coordination plan for Route 16 in Chelsea and Everett, and 
pedestrian safety improvements at three intersections in the study area. 


Hancock Street Traffic Management, Everett 


Citizens at the Everett public meeting expressed concern of frequent speeding on Hancock Street. The 
speeding is attributable to the roadway’s high design speed, unintentionally engineered. The roadway 
is straight and has relatively few traffic control devices. Although the roadway is only 32.5 feet wide, 
the uniformity of all of the parking spaces being located on the same side (the north side) of the street 
makes it appear wider. 


The study devdoped three alternatives, each building on the previous one. The final set of 
recommended measures, which favors A Iternative 3’s set, is to provide contrasting crosswalks, convert 
High Street to one-way operation, rearrange street parking, provide bulb-outs at intersections, and 
expand sidewalks in the commercial area. 


Revere Beach Boulevard Traffic Management, Revere 


Vehiclespeeding and “cruising” on Revere Beach Boulevard, and related concerns of pedestrian safety 
were voiced at the Revere public meeting. Pedestrian activity is high along and across the boulevard 
that runs north-south alongside the Revere beach for approximately three miles. It is a recreational 
roadway with year-round activity, although usage increases substantially during the summer months. 


The study developed a set of traffic management measures that recaved many favorable responses at 
the public meetings. These measures are to install warning signs at, and to narrow, the gateways 
(entrances to the boulevard), to provide neckdowns at pedestrian crossing areas, to make crosswalks 
prominent, to extend the beach sidewalk north of Revere Street via conversion of angle parking to 
parallel parking, and to extend MBTA bus route(s) to new stops on the boulevard north of Oak Island 
Street. 


Congested Signalized Intersections 


The study examined seven congested intersections in the study area as candidates for traffic signal 
retiming. Retiming and, in some cases, a signal system upgrade or geometric modifications are 
recommended for these intersections except the intersection of Route 60 at Revere Street in Revere. The 
intersection capacity analysis indicated that this intersection’s traffic volumes are above capacity and 
that signal timing adjustments alone cannot reduce the congestion. The only options are to add more 
lanes or to divert traffic to another travel path. The study assumed that, upon completion of the 
Mahoney Circle project, the number of Route 60 southbound left turns onto Revere Street would 
decrease and the signal could be retimed to operate more effidently. 
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Route 16 (Revere Beach Parkway) Signal Coordination 


The study recommends signal coordination for the intersections of Revere Beach Parkway at Lewis 
Street, Second Street, Spring Street, South Ferry Street, Vine Street, Vale Street, Everett A venue, 
Washington Street, and Garfield/ Webster Street. A preliminary traffic signal analysis shows that it is 
possible to provide improved service on Revere Beach Parkway with signal coordination. However, 
adjusting thetraffic signals would negatively affect some cross streets unless changes are made to their 
approaches as well. Everett Street, Washington Street, and Garfid'd/ Webster streets would requirethe 
addition of a separate left-turn lane. The intersection of Revere Beach Parkway at Second Street 
requires major reconstruction in order to provide acceptable traffic signal operations, due to the high 
traffic volumes. Providing left-turn lanes on Second Street and a right-turn lane on Revere Beach 
Parkway eastbound would result in a good level of service. 


Pedestrian Safety Improvements 


The study examined four intersections in the study area as candidates for pedestrian safety 
improvements and recommends such improvements for three of then. The recommendations include 
the following: for Bennington Street at Saratoga Street (East Boston), lengthening the pedestrian phase, 
extending a corner to shorten the crossing distance, providing better enforcement of the prohibition of 
right turns on red, and installing a sign explaining the “Walk/ Don’t Walk” indications; for Revere 
Beach Boulevard at Oak Island Street (Revere), providing “neckdowns” at certain pedestrian crossing 
areas and installing new pedestrian signals; for Broadway (Route 107) at Central A venue (Revere), 
installing full traffic signal operation with an exclusive pedestrian phase, restriping the crosswalks, and 
providing a whed chair ramp at the southeast corner. The study makes no recommendations for the 
intersection of Route 99 at Ferry Street (Everett), as it is fully equipped with working pedestrian 
devices. 


Recommended Long-Range |mprovements 


Due to the lack of appropriate connections between Route 1 and Route 1A via Route 16, regional traffic 
traveling between Route 1 north (North Shore area) and Route 1A south (Boston, induding Logan 
Airport) currently must go through the center of Revere, using Route 60 and Route 1A. To redirect this 
traffic away from the center of the city, the study recommends new or improved connections at three 
locations: at the Route J/ Route 16 interchange, between Route 1A and Route 16, and on Route 1 north 
of Copeland Circle. In addition, the study recommends a new connection between Route 1A and the 
Chelsea Street Bridge to improve the flow of truck traffic between Logan A irport/ Boston and Chelsea. 
To improvetraffic conditions of Route 60 in Revere, the study proposes improvements at Brown Cirde 
(Route 60/ Route 107 junction) and along the Route 60 corridor between Brown Circleand Copeland 
Circle. The study also supports the Blue Line extension and favors water transportation in the study 
area. 


Route 1/R oute 16 Interchange 


Currently, there is no direct connection from Route 16 westbound to Route 1 northbound or from 
Route 1 southbound to Route 16 eastbound. Five alternatives that complete these connections were 
analyzed. Alternatives 1, 2, and 2 Revised involveat least one new signal on Route 16, while 
Alternatives 3 and 4 provide complete grade separation for all movements. The recommended 
improvement is Alternative 2 Revised, which combines signalized double left-turn lanes from Route 1 
southbound with a standard on-ramp from Route 16 westbound to Route 1 northbound. This ramp 
would require taking theland occupied by a restaurant (the exact right-of-way would be determined in 
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the final design). Alternative 3 would preserve the restaurant, but its estimated cost is $7.3 million, 
whereas that of the recommended alternative is $3.9 million. 


New Route 1A and Route 16 Connection 


The study developed and evaluated four alternatives for Route 16/ 1A connections. Alternative 1, a 
minimum-build option providing for left turns at the existing interchange of Route 1A and Route 

145/ Revere Beach Parkway, is already planned for implementation, as an outcome of the Mahoney 
Cirde Grade Separation Feasibility Study completed in June 1997. It provides two new signalized 
median breaks on Route 145/ Revere Beach Parkway to allow for left turns from Route 1A northbound 
to Revere Beach Parkway westbound and from Revere Beach Parkway westbound to route 1A 
southbound. 


Alternative 2, flyover ramps between Routes 1A and 16, provides a direct connection for two currently 
difficult moves: Route 1A northbound to Route 16 westbound and Route 16 eastbound to Route 1A 
southbound. This alternative provides improved connections between the tunnd’s/ Logan Airport and 
Route 1 but does not improve access to Revere Beach. 


Alternative 3 provides a new direct connection between Routes 1 and 1A via Route 16, creates a 
gateway to Revere Beach by relocating Route 16 to the southeast, and should divert a significant 
amount of traffic away from Mahoney Circle. However, this design indudes a new diamond 
(signalized) interchange that may not be able to handle the heavy traffic volumes forecasted. 


Alternative 4 is the recommended alternative. It upgrades A Iternative 3 by providing full grade 
separation for all of theimportant movements via a three-fourths cloverleaf design. Although this is 
the most expensive alternative (estimated construction cost: $39.6 million), requires the most land 
takings, and is the most visually imposing design, it isthe only one which would accommodate a 
major redevelopment at Suffolk Downs plus other expected growth in the corridor. The “green” 
aspects of the alternative, induding new parks with pedestrian/ bicycle paths and waterfront access, 
are important components that should be included in any final design. 


Route 1, North of Copeland Circle 


The study developed three alternatives, ranging from a minimum leve of investment to major 
reconstruction of Route 1 between Copeland Cirde and Route 99. Alternative 1 proposes dosing three 
of the existing ramps at the Salem Street/ Lynn Street interchange, minor redesign of the northbound 
on-ramp, minor changes on Salem Street, and designation of the existing cdimbing lane as a third travel 
lane 


Alternative 2 proposes to add a third lanein both directions between Copdand Cirdeand the Salen 
Street/ Lynn Street interchange. The existing Route 1 bridge, located between Copeland Circle and the 
interchange over the railroad right-of-way, would be rebuilt, and the ramps at that interchange would 
be reconfigured. 


Alternative 3 provides for complete reconstruction of the Salem Street and Route 99 interchanges and 
the addition of a third laneon Route 1 throughout the segment between Copdand Circle and the Route 
99 interchange. 


The study recommends both minor and major improvements. To make immediate improvements to 


the safety of the Salem Street/ Lynn Street interchange, A Iternative 1 is recommended; the construction 
cost is estimated as just $235,000. Long term, to reduce the congestion on Route 1, particularly if Rowes 
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Quarry is redeveloped, Alternative 3 is recommended; the construction cost is estimated as $33.6 
million. 


New Route 1A/Chelsea Street Bridge Connection 


Lack of good access to Chelsea from Route 1A and Logan Airport, and the presence of regional trucks 
on local Chelsea streets, were two major concerns expressed by Chelsea. The Chdsea Street Bridge 
Connector, which provides direct access between the new Chelsea Bridge and Route 1A, is designed to 
address both problems and is the recommended improvement. It not only would improve access to 
Chelsea and provide a direct path for trucks, but would also draw traffic away from Day Square in East 
Boston, which all Chelsea-bound traffic must currently use. In addition, this new connection could 
improve the flow of air freight traffic between Logan Airport and Chelsea. 


Brown Circle 


Brown Circle, the rotary at the intersection of Route 107 and Route 60, is the scene of frequent accidents 
and congestion. The study proposed two alternatives for improving operations: grade separation of 
Route 60 through traffic and conversion of the rotary to a signalized intersection. The signal alternative 
is recommended, as it would require little or no right-of-way acquisition and would improve the safety 
of the intersection. However, this recommendation is based on the condition that the connections 
between Route 1 and Route 1A would have been improved and the future (2020) travel demand at this 
location would not exceed the present level. Otherwise, the grade separation or other options should 
be considered and further study of this location should be conducted. 


Route 60 Corridor between Brown Circleand Copdand Circle 


The study reviewed two alternatives for improving operations along this corridor. Alternative 1, 
proposed in conjunction with the signalization of Brown Circle, is the recommended alternative. Its 
main feature is the coordination of traffic signals between Revere Street and Copeland Cirde. 
Alternative 2 is proposed as an accompaniment to the Brown Circle grade separation. Its main features 
indude diminating two traffic signals, rdocating access to Northgate Shopping Center, and closing the 
Route 60 median. 


Blue Line Extension 


Part of the reason for the congestion at Mahoney Circle, and a major cause of the cut-through traffic on 
Revere Street, is vehicles heading for the parking lots saving Wonderland Station, the last stop on the 
BlueLine Parking surveys done at Wonderland indicate that over half of all parked vehicles came 
from the north and accessed the site via the Route 1A bridge. A BlueLine extension—besides 
providing better transit service to northern communities and opportunities for economic development, 
particularly in Lynn—would remove some of the traffic traveling through Revere and possibly free up 
some parking areas for future devdopment. 


Extending the Blue Line has been under study by the MBTA, and money was allocated in the most 
recent federal transportation legislation, TEA -21, for a large-scale study of this and other alternatives on 
the North Shore. Itis the recommendation of this study’s member communities that these studies be 
completed with an eyeto eventually extending the Blue Line at least to Lynn, possibly as far as Beverly. 
The member communities also recommend that these studies not include any alternatives which 
would eliminate the Chelsea commuter rail stop or the Wonderland Blue Line station. 


Water Transportation in the Area 
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The city of Revereis investigating rebuilding the historic pier at Revere Beach. Both Revereand 
Chelsea are looking at increased use of waterbornetransportation modes. This study’s member 
communities recommend that all forms of water transportation be encouraged. 


Conclusion 


The study identified the mobility issues in the lower North Shore area, devdoped and analyzed 
mobility improvement alternatives, and recommended a range of short- and long-range 
improvements. All of theimprovenent alternatives presented in this report, including those being 
recommended, are in the form of prdiminary conceptual plans suitable for the purposes of this study. 
Prior to implementation of any of the improvements, it would be necessary to perform further 
engineering study, to conduct a more extensive public review, and to perform any required 
environmental reviews. 
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1 INTRODUCTION 


11 Background 


The Lower North Shore Transportation Improvement Study, a comprehensive multimodal planning 
study, was designed to identify and address existing and future transportation needs and issues related 
to roadway congestion, transit services, and bicycleand pedestrian safety. 


The study began in the summer of 1997 after results from the 1996 Boston-region Congestion 
Management System (CM S) annual report had identified congestion on some of the lower North 
Shore's roadways and transit services and at several of its park-and-ridelots.! Averagetravel speeds, 
used to monitor congestion, on the lower portion of Routes 1 and 1A werelow. The BlueLine and the 
express and local bus routes that travel through the lower North Shore sometimes exceeded passenger- 
crowding standards, failed to perform on-time or both. Park-and-ride lots at Wonderland, Sullivan 
Square, Suffolk Downs, and Orient Heights stations were often full, while the parking garage at the 
Lynn commuter rail station and the MassH ighway lot in Chelsea (now closed) were underutilized. 


The range of issues, number of transportation options, and variety of possible improvements led to a 
recommendation in the 1996 CMS report that a multimodal, subarea “mobility” study be conducted for 
this area. Several other recent and 


ongoing planning studies have Figure 1-1 

covered some of the same facilities Lower North Shore Study Area 
and services as the present study, but 

none has examined the study area as Ty : 

comprehensively. The data collected, ae Tis Gan 
improvements recommended, and ; Bovenal LC saufes 

models developed in the other efforts ~ ie sfannose 1 

were incorporated into this study to I 


ensure that a consistent, 
comprehensive assessment of the 
area’s transportation conditions was 
achieved. 





12 Study Area 


The study area covers five ne 

communities on the lower North | _, Yancy I 
Shore: Chelsea, East Boston, Everett, ke ey AG 
Malden, and Revere (Figure 1-1). In fresrwoon Nw a 

the case of East Boston, Massport ee ae fee 





property is not included in the study 
area. 





1 The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 mandated the devdopment and 
implementation of a Congestion Management System (CMS) in each metropolitan area with a population of 
200,000 or more. The Boston M etropolitan Planning Organization (M PO), as part of its CM Simplenentation effort, 
prepared the first annual report on mobility in the MPO region in 1996. The report described existing conditions 
for roadways, MBTA transit services, and park-and-ride lots and used this information to identify problem areas in 
the region. 
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13 Study Objectives 
The objectives of this study were: 


¢ Toidentify whereand how mobility can be improved in the lower North Shore study area. 

e Todeveop and recommend arangeof appropriate mobility improvements, including short- and 
long-range options, multimodal alternatives, and both improvements that utilize existing services 
and improvements that provide new services. 


Animportant element in the study’s pursuit of these objectives was a comprehensive public outreach 
program that made information about the project available to all area residents and users of the 
transportation system and gavethem the opportunity to contribute to the identification of needs and 
potential improvements. 


14 Public Involvement 


The lower North Shore Transportation Improvement Study had many key players (Figure 1-2). A 
Technical Advisory Committee (TA C), composed of planners and engineers from each of the five 
communities along with staff from the key implementing state agencies, was created to provide expert 
advice and guidance throughout the study. Thekey state agencies represented on the TAC werethe 
Massachusetts Highway Department (M assH ighway), which was the project's sponsor, and the 
Massachusetts Bay Transportation Authority (M BTA), Massachusetts District Commission (MDC), 
Massachusetts Port Authority (Massport), and Metropolitan A rea Planning Coundl (MAPC). The 


Central Transportation Planning Staff (CTPS) 
carried out the study. TAC members met 
regularly to help identify transportation needs 
and suggest appropriate alternatives to be 
evaluated. A total of 12 TAC meetings were 
conducted during the course of the study. 


Activeinvolvenent of the five communities’ 
State senators, state representatives, and 
mayors was encouraged. Elected officials 
received invitations to all TAC and public 


Figure 1-2 
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meetings. Study products, including draft 
reports and technical memorandums, were also sent to them for their review and comment. 


The general public played an important rolein identifying transportation needs and priorities. Public 
meetings were held in each of the participating communities in November 1997 to solicit comments 
and opinions on transportation issues. Additional public meetings were held in November 1998 to 
invite comments on proposed improvement alternatives. The final recommendations were presented 
at public meetings in Decenber 1999. The comments received at public meetings are summarized in 
Appendix A: Public Involvement. 


15 Report Organization 
During the course of the study, extensive data collection and analysis, 12 TAC meetings, and three 
rounds of public meetings produced a wealth of information. The study is therefore documented in 


two volumes: the present volume and a volume of appendices, the latter primarily presenting material 
that is moretechnicel. The content of each volumeis described below. 
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In the present volume, this introductory chapter is followed by five chapters. Chapter 2, Overview of 
Existing Conditions, indudes five sections. The first presents an overview of the area’s transportation 
services and how they interact with the larger regional transportation system. The second through 
fourth summarize existing conditions for roadways, transit services, and bicyde and pedestrian safety, 
respectively. The last describes the transportation needs to be addressed in this study, identified from 
the existing conditions analysis and comments received from TAC members and the general public. 


Chapter 3, Short-Range Alternatives, presents improvement alternatives that do not involve major 
reconstruction or require along planning and design process. These improvements include H ancock 
Street (in Everett) traffic management, Revere Beach Boulevard traffic management, suggestions for 
several congested signalized intersections, Revere Beach Parkway signal coordination, and pedestrian 
Safety improvements for four locations in the study area. 


Chapter 4, Long-Range Alternatives, presents improvement alternatives that involve major 
reconstruction and require along planning and design process. The chapter is organized by location. 
These locations are the Route J/ Route 16 interchange, new Route 1A and Route 16 connections, Route 
1north of Copdiand Cirde, anew Route 1A/ Chelsea Bridge connection, Brown Cirde, and the Route 
60 corridor between Brown Circleand Copeland Circle 


Chapter 5, Travel Demand Forecasts, estimates what the impacts would be of certain combinations, or 
“packages,” of long-range alternatives. The chapter describes how the travel demand forecasting 
models were developed. Based on the predicted future traffic volumes from the mode's of various 
alternative packages, it summarizes the study area trave-demand patterns and gives forecasts of the 
level of service at new signalized intersections. 


Chapter 6, Recommendations, describes the improvements recommended for implementation in the 
short term and in thelong term. The chapter also includes an outline of steps that communities can 
take to work with implementing state agencies to proceed the recommended improvements. 


In the separately bound volume of appendices, A ppendix A describes the study’s key players and its 
process for public involvement, summarizes the comments made at public meetings, and reoroduces 
the written comments received from the public. Appendices B through H document and analyze the 
existing conditions for the various transportation modes in the study area. Appendix! describes how 
the future-year (2020) travel demand forecasting models were developed and includes projections of 

households and employees in the study area. Appendix] is a collection of the minutes of the 12 TAC 

meetings held over the course of the study. 
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2 OVERVIEW OF EXISTING CONDITIONS 


2.1 Study Area Transportation System 


The five study area communities have an urban transportation system consistent with the facilities in 
other inner core communities that surround the city of Boston. Expressways, rapid transit lines, 
commuter rail lines, and buses transport large numbers of travelers into, out of, and through the study 
area each day. 


The primary dements of the study area’s transportation network are shown in Figure 2-1. U.S. Route 1 
and Route 1A are the two major north-south roadways. They link the North Shore communities to 
Boston. Route 1 is the only limited-access highway; it serves about 87,000 vehicles daily. Route 1A 
hugs the coast east of Route 1 and carries about 54,000 vehicles daily. Two secondary north-south 
facilities, Route 99 and Route 107, each carry about 30,000 vehicles daily. 


Route 60 and Route 16 (Revere Beach Parkway) are the major east-west routes in the study area. Route 
60's busiest section, east of Route 1, serves about 46,000 vehicles daily. Daily traffic on Route 16 ranges 
from about 56,000 vehicles through Everett to 18,000 vehicles through Revere. 


Many of the area’s major junctions are traffic rotaries. Copeland Circle (Route 1/ Route 60), Brown 
Cirde (Route 60/ Route 107), and Butler Cirde (Route 1A/ North Shore Roaq), located in Revere, and 
Santilli Cirde (Route 16/ Santilli Highway) and Sweetzer Circle (Route 16/ Route 99), located in Everett, 
are presently unsignalized. Mahoney, or Bell, Circle (Route 1A/ Route 60/ Route 16), located in Revere, 
has been signalized on the approaches to accommodate high traffic demand. 


Transit is an important part of the area’s transportation system. Rapid transit plays a dominant role 
Two rapid transit lines—the Blue Line and the Orange Line—serve the study area. Two commuter rail 
lines, extending from N orth Station to |pswich and Haverhill, each stop oncein the study area, but pick 
up fewer passengers than rapid transit. Commuter boat service is available from East Boston (at Logan 
Airport) to Rowes Wharf in Boston. 


Over 30 bus routes are located either entirely or partially in the study area. Many of the routes 
terminate at rapid transit stations for transferring to further destinations. Only four routes have direct 
service to downtown Boston. Other routes are designated to serve local trips within or between 
neighborhoods. 


2.2 Roadway Issues 
2.2.1 U.S.Route 1Congestion 


The expressway portion of U.S. Route 1 extends from I-93 (the Central Artery), in the south, to I- 

95/ Route 128, in the north. The roadway continues as a prindpal arterial north to New Hampshire. 
Originally built in the 1930s, some of Route 1’s ramps and mainline sections fail to meet current federal 
design standards. Both Malden and Che\sea requested improvement of the geometry of Route 1 where 
feasible when this study began. 


Average weekday traffic volumes in 1997 on Route 1 ranged from about 76,000 vehides over the Tobin 
Bridge to 99,000 vehicles at the Malden/ Saugus line. Traffic volumes on Route 1 are higher north of 
Route 60 (Copeland Cirde). Route 60 serves as the major east-west connector between towns north of 
Malden and the coast, Logan Airport, and Wonderland Station. Wonderland Station is the last stop on 
the Blue Line and, with over 1,200 parking spaces, is a major attractor of trips in the region. 
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In the study area, congestion on Route 1 mainly occurs in the section north of Copeland Cirde. Route 1 
isasix-lane fadlity south of Route 60, but only four lanes north of Route 60. At the point on Route 1 
northbound where three lanes transition to two lanes, traffic demand exceeds capacity, causing 
congestion on a daily basis. Recurring congestion also occurs on Route 1 southbound at the Route 60 
off-ramp during theAM peak period (when traffic from the north is traveling towards Route 1A) and 
on Route 1 northbound at the Route 60 on-ramp during the PM peak period (when traffic is traveling 
from Route 1A to Malden and other towns to the north). 


Route 60 is not the only east-west route intersecting Route 1 in Revere: to the south is the change with 
Route 16 (Revere Beach Parkway). However, the present interchange between Route 1 and Route 16 
lacks connections between Route 16 to the east and Route 1to the north. Therefore, all traffic between 
Route 1 north and destinations such as Revere Beach and Logan Airport must use Copeland Circle and 
Route 60. New connections at Route 1/ Route 16 may alleviate some of the congestion on Route 60 by 
providing motorists with an alternate route. Completing these connections was one of the major 
transportation issues submitted by Revere at the outset of this study. 


Traffic problems also exist on Route 1 at the Salem Street/ Lynn Street off- and on-ramps in Malden. 
Even though the volumes of the traffic using these ramps are not high, traffic operations are poor. This 
deficiency is largely dueto the ramps’ geometric limitations, including the absence of deceleration and 
acceleration lanes along Route 1, low design speeds, and the close spacing of the ramps. 


South of Route 60, traffic flows freely on Route 1 northbound and southbound during both the AM and 
PM peak periods. The only congestion occurs on Route 1 southbound through Charlestown, where 
vehides are ddayed by the merge of Route 1 traffic with I-93 traffic south of the Tobin Bridge tolls. 


2.2.2 Arterial Congestion 


Arterial congestion was measured by averagetravel speeds. The speeds were derived from travel 
times: about 25 travedl time runs were conducted on five study area roadways—Routes 1A, 16, 60, 99 
and 107—during the morning and evening peak periods. The results are presented in Figure 2-2 for 
the AM peak period and Figure 2-3 for the PM peak period. Roadway segments with average speeds 
consistently beow 15 mph were categorized as congested. 


In the Boston region in general, congestion occurs on roadway segments directed inbound to Boston 
during theAM peak period and outbound during the PM peak period. Route 1A north of Route 60is 
one roadway section that clearly follows this pattern. Route 60 between Route 1 and Route 1A also 
shows a dramatic directional disparity. H ere, the slower peak-direction speeds were measured 
eastbound during the AM peak period and westbound during the PM peak period. Route 1 traffic 
operations at Copeland Circle, discussed in the previous section, also show peak-direction congestion 
patterns. 


Many arterials in the study area, however, are congested in both directions during the AM and PM 
peak periods. Sections of Route 16 through Che'sea and Everett, Route 60 between Route 99 and 
downtown Malden, Route 99 through Everett, Route 107 through Che'sea and Revere, and three out of 
the four approaches to Mahoney Cirde all haveslow travel speeds during both peak periods. 


Slow speeds on arterials are largely attributable to congestion at intersections. The following section 
provides details on this source of congestion problems. 


2.2.3 Intersection Congestion 


Both CTPS staff and TAC members agreed that 67 signalized and unsignalized intersections were 
problematic and needed to be studied. Of the 67 intersections analyzed, 42 were found to have 
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one or more congested movements during the AM or PM peak hour. “Congested” is defined as leva 
of service (LOS) E or F. LOS E represents the maximum traffic volume that the facility can handle. 
LOSF is the worst condition, in which traffic movement has completely broken down. 


A map showing the locations of the congested intersections is provided as Figure 2-4. Themap 
distinguishes between signalized and unsignalized intersections, and the intersections are labeled with 
reference numbers. Table 2-1 lists the congested intersections in reference-number order, indicates 
when each problem occurs (AM and/ or PM peak hour), and briefly describes the reason for the 
congestion. (Reference numbers are used to help identify intersections in this report and in the 
appendices. A number was assigned to every study area intersection for which data were obtained.) 


Table 2-1 
Congested Intersections 


Route 60 @Commerdal St 


Problem Period 





AM Peak | PM Peak 
Hour Hour 


Description of Problem 


Left turns from WB Route 60 and 
from NB Commercial St are unableto 
find gaps. 





Route 60 @Jackson St 


Jackson St approach is at capadty. 





Route 60 @M ain St 


Left turns from WB Route 60 and 
from NB Main St are unableto find 


gaps. 





Route 60 @Ferry St 


NB Ferry St approach is at capacty. 





Route 60 @Route 99 


All approaches are above capacty. 





Route 99 @H unting St 


NBand SB Route 99 approaches are 
above capacity. 





Route 60 @Lynn St 


Left turns from EB Route 60 to NB 
Lynn Stare above capacity. 





Beach St @Wesley St 


WB Beach St and NB and SB Wesley 
St approaches are above capacity. 





Route 60 @H utchinson St 


Right turns from Hutchinson St are 
above capacdty due to cut-through 
traffic. 





Route 60 @Revere St 


All approaches are above capacty. 





Route 16 @Second 
St/ Corey St 


EB Route 16 and NB Second St 
approaches are above capacity. 





Route 16 @VineSt 


Left turns from NB and SB Vine St 
are unableto find gaps. 





Route 16 @Everett St 


WB Route 16 and NB Everett St 
approaches are above capacty. 





Route 16 @Washington St 


Left turns from NB and SB 
Washington St are unableto find 


gaps. 





Route 16 @Garfidd Ave/ 
Webster Ave 


NB and SB Webster St/ Garfidd Ave 
approaches are above capadty dueto 
heavy left-turning volumes. Route 16 
EB approach is above capacity. 





Route 99 @Second St 


SB and NB Route 99 and EB Corey St 
approaches are above capacty. 





Route 99 @Che'sea St/ 
Norwood St 


SB Route 99 approach is above 
capadty. 














Route 99 @Sea St/ Shute 
st 
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SB Route 99 approach is above 
capadty. 
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Route 99 @Cross 
St/ Everett Ave 


Problem Period 





AM Peak | PM Peak 
Hour Hour 


Description of Problem 


EB Everett Aveapproach is above 
capacty. 





Route 1A @RevereSt 


NBand SB Route 1 approaches and 
left turns from EB RevereSt are 
above capacity. 





Bennington St/ State Rd @ 
Winthrop Ave 


SB State Rd and EB Winthrop Ave 
approaches are above capacty. 





Route 16 @Spring St 


WB Route 16 approach is above 
capacdty. 





Carter St @Route 1 SB 
on-/ off-ramps 


Route 1 SB off-ramp traffic is above 
capadty. 





Beach St @Market St 


EB and WB Market St approaches are 
above capacity. 





Route 16 @Lewis St 


WB Route 16 approach is above 
capacity. 





Route 99 @Beacham St 


Beacham St approach is at capacity. 





Route 99 @Dexter St 


Dexter St approach is at capacty. 





Route 99 @Hancock 
St/ High St 


All turns from Hancock St unableto 
find gaps. 





Route 99 @Ferry St 


NB and SB Broadway and EB Ferry 
St approaches are above capacity. 





Main &% @Tileston St/ 
Oakes St 


NBand SB Main St approaches are 
above capacity. 





Ferry St @Shute St/ 
GlendaleSt 


SB Shute Stapproach is at capacity. 





Brown Cirde 


All approaches at or above capacity. 





Route 16 @ 
Winthrop Ave/ Harris St 


Winthrop Aveand Harris St have 
long delays due to long cydelength. 





Route 1A @Beach St 


Beach St approach is at or above 
capadty. 





Route 1A @Boardman St 


All approaches are at or above 
capacty. 





Meridian St @S. Central 
Sq 


NB Meridian St approach is blocked 
by vehiclesin S. Central Sq. 





50 
55 
60 
63 
6 
68 
fe) 
71 
B 
& 
& 
87 
90 
92 
95 


Bennington St @Saratoga 
st 


SB Bennington St and EB Saratoga St 
approaches are above capacty. 





re) 


Meridian St @Bennington 
St/ Porter St 


WB Bennington St and WB Porter St 
approaches are blocked by vehiclesin 
S. Central Sq. 





Meridian St @Saratoga St 
(Central Sq) 


NB Maiidian St approach is above 
capacity and EB Central Sq approach 
is blocked by vehicles exiting 
Saratoga St. 





Chdsea St @Prescott St 
(Day Sq) 


SB Prescott St approach is at capacity. 





Chelsea St @Day Sq 


All turns from NB Bennington St are 
unableto find gaps. 














Bennington St @Brenen 
st 


aS; Signalized; U: Unsignalized. 


D na: data not available. 


CTPS 








14 





All turns from NB and SB Bremen St 
are unableto find gaps. 
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2.2.4 Truck Traffic 


Excessive truck traffic is a concern for several lower N orth Shore communities. In Chelsea, truck traffic 
impacts in residential neighborhoods are the most important transportation issue. Malden has 
concerns about too many trucks using Salem Street. Everett expressed concern about truck traffic on its 
major arterial, Route 99. Data provided by Everett show that truck traffic on Route 99 has increased 
from 5% to 12% or 13% since the toll increase at the Tobin Bridge. 


2.3 Transit Issues 


This section summarizes transit crowding and on-time performance problems for all transit services 
with stops in any of the five study area communities. Problems were identified by comparing actual 
vehide crowding and on-time performance to the M BTA service standards. 


23.1  BlueLine 


During theAM and PM peak periods, 26% of all trips on the Blue Line are considered overcrowded, 
more than on the Orange or Red Line. The crowding standard for the Blue and Orange lines is no more 
than 2.25 passengers per seat during the peaks. The on-time performance of the Blue Line is 92%, three 
percentage points lower than the MBTA service standard. On-time is defined as operating within five 
minutes of the scheduled trip time. 


23.2 Bus 

Table 2-2 
Four lower North Shore bus routes exceed the M BTA service standard Most Crowded Bus 
for cowding during at least onetime period (Table 2-2). The most Routes 


crowded routeis Route 117, between Wonderland and Maverick 
stations, with 1.55 passengers per seat during the AM peak period (the 
peak standard is 14 passengers per seat, the off-peak 1.0). Route 116, 
in the same Wonderland-to-M averick corridor, also exceeds the 
standard in the AM peak. Route 136, with 1.5 passengers per seat 
outbound in the off-peak between Reading and Malden, and Route 
101, between Malden and Sullivan Station, arethe only other routes to 
exceed any crowding standard. 

















Route 117 and Route 116 also have poor on- 

time performance (Figure 2-5). Two bus 

routes that operate along Broadway in Chelsea 

have poor on-time performance: Route 119 

and Route 450. Other lower N orth Shore bus 70 
routes with a high proportion of arrivals more 
than five minutes off schedule are Route 112, 
serving Wonderland and Maverick stations 
via Broadway in Everett, and Route 137, 40 
serving Malden Station and Reading Depot 

via Main Street in Malden, Melrose, and id 


Wakefield. 112 116 117 119 137 450 
Route # 


Figure 2-5 
Percentage of Bus Trips 
Arriving Late at Destination 


60 


50 


% Late 


2.3.3 Commuter Rail 


During the AM and PM peak periods, only 11% of the trains into North Station exceed the M BTA 
crowding standard. The on-time performance of North Station trains is 88%, seven percentage points 
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below thestandard. Thereis not enough information readily available to distinguish between 
individual commuter rail lines. 


2.3.4 | Commuter Boat 


In 1997, there wereno records of overcrowding on either the Charlestown or East Boston commuter 
boats. Of the peak period trips, 92% arrived on time three percentage points below the MBTA service 
standard. 


2.4 Bicycle and Pedestrian Safety 
2.4.1 Demographics 


Table 2-3 shows the number and percentage of people by community that bicycle or walk to work 
according to the 1990 U.S. Census Journey-to-Work survey. Chelsea has the highest percentage of 
bicycle trips and is above the average for the Boston M PO; Revere has the second-highest percentage in 
the study area. Everett and East Boston have few residents who bicycleto work. 


Chelsea also has the highest percentage of people who walk to work. East Boston has the second 
highest. These rates could be due to the two cities’ close proximity to downtown Boston, or their high 
population densities, or both. 


In 1991, CTPS conducted a detailed 
household travel survey that included Table 2-3 
questions concerning trip purpose and People Bicycling or Walking to Work, 1990 


Boas: te. 

indicate that, of the total trips made by ‘ = Si 

bicyde or by foot in the Boston MPO commun [No | % = [No =| % 
71 0.60 1,038 8.9 


region, only 9% are work trips. When Chelsea 
recreational, shopping, school, and East Boston B 0.09 1,096 16 
other trip purposes are included, the 

Everett 8 0.05 958 5.5 


number of bicyde and pedestrian trips 


increases tenfold. Assuming the lower Malden 37 0.13 1,226 45 
North Shore communities exhibit the Revere 51 025 339 42 
same characteristics as the region asa 


whole, the total numbers of bicyde and Total aaa a) 9,197 at 
pedestrian trips may be 10 times those Boston MPO 8,843 0.40} 116,474 5.6 


found in Table 2-3. 




















2.4.2 Accidents 


The most recent three years (1994-1996) of bicyde and pedestrian accident data was obtained for the 
study area from MassH ighway and the Massachusetts Registry of Motor Vehicles (RMV). A total of 
769 acddents were reported between 1994 and 1996; ten of the accidents resulted in a fatality. 


Number of Accidents by Community 


Table 2-4 shows thenumber of bicycleand pedestrian accidents by community and the rate per 
thousand residents. Chelsea’s bicycle and pedestrian accident rates are higher than those of the other 
communities and considerably higher than the average for the Boston MPO region. Everett, a 
community that has a small number of bicycle work trips, has the second-highest bicycle accident rate. 
Revere, the community with the lowest number of pedestrian work trips, has the second-highest 
pedestrian accident rate. 
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Table 2-4 
Bicycleand Pedestrian Accidents, 1994-96 
Bicycle Pedestrian 
Accidents Accidents 


Number of Fatalities 
Bicycle Pedestrian 


Accidents Accidents 


East Boston 


Number of 





1995 
Population 

















Everett 35,040 43 
Malden 52,768 51 
Revere 41,888 39 


sise| 6 








[eosoniro | asa] am | omy] sis] ef sf | 


41990 U.S. Census. Although the cty of Boston experienced a 2.4% decrease in population between 1990 and 1995, 
no percent change was applied to East Boston population. 


Light Conditions 


Figure 2-6 shows percentage of accidents by light 


conditions. Sixty-six percent of the accidents 


occurred during daylight and 24% occurred during 
darkness on lighted roadways. Lack of light does 
not appear to bea major cause of accidents in the 


study areaas awhole. 


Age 


Figure 2-7 shows number of accidents by age. 
Forty-two percent of the accidents involved 
bicydists or pedestrians aged 18 through 64, 


Figure 2-7 
Number of Bicycle and Pedestrian 
Accidents by Age, 1994-96 
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Figure 2-6 
Percentage of Bicycle and Pedestrian 
Accidents by Light Conditions 
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making that agerangethe largest category. 


Two communities, Chelsea and Everett, had as many 
accidents involving children (ages 1-17) as accidents 
involving adults (ages 18-64). In Chelsea, the reasons 
why so many children areinvolved in acddents are 
unknown. In Everett, children havesome busy streets 
to cross. Nineschools, most of then ed enentary, are 
located on or near Broadway, the city’s major artevial. 


Violations issued to thedrivers of motor vehides in connection with the accidents wereinvesti gated as 
part of the examination of causal factors. In 84% of the acddents, no violations wereissued. Inthe 
remaining 16% of the accidents, a variety of violations were issued, induding failureto grant right-of- 
way to apedestrian (38%), leaving the sceneof an accident (15%), driving under theinfluence of 
alcohol (10%), and “other” moving violations (13%). 
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Chelsea accounts for 33% of the violations issued, Revere for 28%. Few violations wereissued in 
Everett or East Boston. Violations by location are dispersed throughout the study area. The roadways 
with the highest numbers of violations are Broadway (Route 107) through Chelsea and Revere (11%), 
Revere Beach Parkway (Route 16) through Revere, Che'sea, and Everett (6%), and Revere Beach 
Boulevard in Revere (6%). 


Location 


Bicycle accidents were generally soread throughout the study area. Downtown Chelsea and the 
vicinity of the intersection of Route 99 and Ferry Street in Everett showed a small degree of 
concentration. Clusters of pedestrian acdidents were found at the following intersections: 


e Revere Beach Boulevard @Oak Island Road in Revere 
e Route 107 @Central Avenue in Revere 
e Route 99 @Ferry Street in Everett 


Aswill be seen in the following section, the intersections that were selected for analysis of pedestrian 
safety as part of this study included, in addition to those listed above, Bennington Street @Saratoga 
Street in East Boston. Residents at the East Boston public meeting, although RMV accident records 
show only threereported accidents in 1994-96, identified this intersection as unsafe for pedestrians. 


2.5 Issues Selected for Further Study 


Several transportation issues were identified for which CTPS would perform detailed analyses and 
develop potential improvements. These issues wereidentified based on comments received from TAC 
members and from citizens at the public meetings, and based on the technical analyses summarized in 
the appendices. These are issues that were not being specifically addressed in other studies or projects. 
A complete list of other studies and projects currently underway within the study area can be found in 
AppendixA. 


These issues are: 


e Connections between Route 1 and Route 1A - East-west connections between Route 1 and Route 
1A in Revereare either missing, such as connections between Route 1 north and Route 16 east, or 
heavily congested during peak travel periods, such as Route 60 and Route 16. The analysis looks 
at new ramp connections for the Route 1/ Route 16 interchange and at upgrading operations and 
reducing delays along Route 16 and Route 60 between M ahoney Circle (Route 1A) and Route 1 
(also see the issue of signal coordination along Route 16, below). 


e Route 1north of Copeland Circle - Route 1 is generally asix-lane facility in the study area, but the 
section between Copeland Circle and Route 99 contains only four lanes. Congestion occurs daily 
on this section. In addition, traffic operations are unsafe at the on- and off-ramps of the Salen 
Street/ Lynn Street interchange, largely dueto the ramps’ geometric limitations, including the 
absence of deceleration and acceleration lanes, the tight turning radii, and the close proximity of 
adjacent ramps. The analysis reviewed add-a-lane options for relieving congestion on this section 
of Route 1, and looked at closing or redesigning the Salem Street/ Lynn Street ramps to improve 
Safety and traffic operations. 


e Truck connections - The analysis responded to citizens’ and local offidals' complaints about truck 
traffic impacts in Everett, Chelsea, and East Boston. More direct and easier connections for trucks 
between Logan Airport, Route 1 north, and the industrial centers of Chelsea and Everett were 
investigated. 
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e Traffic management - Theanalysis investigated possible traffic management measures for Revere 
Beach Boulevard in Revereand Hancock Street in Everett. This analysis was a direct result of 
citizen complaints made at the public meetings about cut-through traffic and speeding vehides 
and the resulting danger to pedestrians, bicyclists, and turning vehicles along thesetwo roadways. 


¢ Congested signalized intersections - Traffic operations at a number of congested intersections may 
be improved by signal retiming or by other modifications. The following intersections were 
selected for study: 


- — Bennington Street @Saratoga Street (intersection #95, East Boston) 
- Main Street @Tileston Street/ Oakes Street (#71, Everett) 

- Bennington Street/ State Road @Winthrop Avenue (#39, Revere) 
- Route 16 @Winthrop A venue/ Harris Street (#84, Revere) 

- Route1A @Revere Street (#37, Revere) 

- Route 1A @Beach Street (#87, Revere) 

- Route 60 @Revere Street (#14, Revere) 


These seven locations were selected because they (1) had not been selected for improvement as 
part of another study and (2) areon major arterials and are significant to regional traffic flow. 


e Signal coordination along Route 16 - Travel time and delay runs on Route 16 in the study area 
revealed that traffic moved slowly on this major east-west facility during both the AM and PM 
peak periods. Moreover, eight of the nine signalized intersections studied along this corridor had 
an unacceptable level of service on one or moreapproaches. The analysis aimed to improve peak 
period traffic operations on side street approaches and along Route 16 by integrating signals into a 
coordinated system. The portion of Route 16 examined for signal coordination lies between Lewis 
Street in Everett and Webster Street/ Garfield Street in Chelsea. 


e Pedestrian safety - Pedestrian safety studies were conducted for four intersections identified from 
the accident analysis and from comments made at the public meetings: 


- Revere Beach Boulevard @Oak Island Road (Revere) 
- Route 107 @Central Avenue (Revere) 

- Route99@Ferry Street (Everett) 

- Bennington Street @Saratoga Street (East Boston) 


e Crowded parking lot at Wonderland Station - The foundation for the analysis of the issue of 
crowding at the Wonderland Station parking lot was a license plate survey determining where the 
commuters parking there are originating. Strategically located satdlite facilities would help 
alleviate parking pressures at the station, where parking presently overflows onto Revere Beach 
Parkway, and reducetraffic demands on Route 1, Route 60, Revere Street, and other roadways in 
between. Theresults of the license plate survey are summarized in Appendix F. 


Searching for improvements that address these issues was the major effort of the Lower North Shore 


Transportation Improvement Study. The alternative improvements that were considered and the ones 
selected for recommendation are presented in the following chapters. 
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3 SHORT-RANGE ALTERNATIVES 


The preceding chapter gave an overview of the issues identified through discussions with the 
Technical Advisory Committee (TAC) members and general public, and through the data 
collection/ evaluation process. Section 2.5 lists issues/ projects that are not included for study, 
design, or construction in the fiscal year 1999 Transportation Improvement Program (Table A-1 
in Appendix A) or in any other program or mitigation plan. These issues became the focus of this 
study for investigating appropriate improvements. For issues such as traffic management, 
congested signalized intersections, signal coordination along Route 16, pedestrian safety, and 
crowded parking lot at Wonderland Station, this study devdoped improvements that can be 
implemented in the short term (within three years). For the rest of the issues, this study 
developed long-range improvements (more than three years for implementation). 


All the short-range alternatives that were examined and their benefits are summarized in this 
chapter (for long-range alternatives, see Chapter 4). These alternatives are presented by issue 
type and by the alphabetical order of the study communities. For some of the issues a single 
improvement, such as a traffic signal retiming plan, geometric improvement, or change of 
operation, was proposed, while for others a set of alternative improvements were developed. 


3.1 H ancock Street Traffic Management, Everett 


Citizens at the Everett public meeting complained of frequent speeding on Hancock Street. The 
segment of H ancock Street that was addressed in this study runs east-west between Broadway in 
Everett and the Malden City Line, a distance of approximately 3,000 feet. It is 32.5 feet wide 
along its entire length; parking is permitted on the northbound side only. Land uses along 
Hancock Street are a mix of commercial and residential. A predominantly commercial zone 
exists on both sides of the street midway down the study segment, between Swan Street and 
Waverly Street. 


There are four traffic signals along the segment, at the following locations (from west to east): a 
fully operational signal at Belmont Street at the Malden city line, a flashing signal at Tappan 
Street/ Central Avenue, a fully operational signal at Walnut Street/ Waverly Street, and a flashing 
signal at Broadway. The roadway is posted at 25 MPH. 


The speeding is attributable to the roadway’s high design speed, unintentionally engineered. The 
roadway is straight and has relatively few traffic control devices. Although the roadway is only 
32.5 feet wide, parking being permitted on the north side of the street makes it appear wider. At 
the public meeting it was asserted that M alden residents frequently use this roadway and the 
one-way High Street to cut across Everett in the eastbound direction. Figure 3-1 shows the 
existing facilities and indicates some of the problems. 


Three alternatives were developed for this segment of H ancock Street in Everett; they are 
described below. Each alternative builds upon the previous one for example, the second 
alternative includes all the measures proposed in the first alternative, plus additional measures, 
and the third alternative includes all the measures proposed in the preceding two alternatives, 
plus additional measures. Table 3-1 presents the estimated construction costs for the alternatives. 


Alternative 1 
The main components of Alternative 1 and their benefits are summarized below: 
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e Provide contrasting crosswalks (for example, painted green) 
- Makes crosswalks more prominent 
- Reminds motorists to slow down 
e Convert High Street from one-way eastbound to one-way westbound 
- Prevents cut-through traffic 
- Improves traffic flow on Broadway by eliminating interlocking left-turn queues formed 
by left-turns into Hancock Street and High Street 
e Prohibit parking around Raymond MacKinnon Square; relocate parking to eastbound side of 
Gilmore Street 
- Improves recreational use of attractive open space 
- Clears space for fire trucks pulling in and out 
e Givedistinctive sidewalks in commercial area (for example, brick) 
- | Encourages motorists to slow down by creating a “downtown” appearance 


Figure 3-2 shows the locations of these suggestions. 


Alternative 2 
The main components of Alternative 2 and their benefits are summarized below: 


e ©All of the Alternative 1 improvements (see above), plus: 
e Alternate parking on northbound and southbound sides of Hancock Street 
- Discourages speeding by visually interrupting the continuity of the roadway 
- Maintains similar number of parking spaces 
e Improve visibility of traffic signals 
- Encourages motorists to sow down and prepare to react 
- Option One: Relocate signal posts to bulb-outs 
- Bulb-outs shorten pedestrian crossing distances, provide protected parking bays, 
and slow vehicle speeds by narrowing the roadway 
- Option Two: Convert signal posts to overhanging 
- improves visibility of traffic signals at a lower cost than bulb-outs 


Figure 3-3 shows the new measures proposed in this alternative. It should be noted that 
alternating parking on different sides of the street causes offset travel lanes. Transitional areas, 
formed by striping or modified curb design, help guide traffic. 


Alternative 3 
The main components of Alternative 3 and their benefits are summarized below: 


e ~All of the Alternative 1 and Alternative 2 improvements (see above), plus: 
e Narrow Hancock Street (expand sidewalk) through commercial area 
- Encourages slow speeds through the commercial area and on the approaches, at a 
minimum 
- Helps promote area businesses 
¢ Convert the traffic signal at Belmont Street to a traffic circle 
- Discourages speeding upon entering Everett 
- Serves as gateway to welcome visitors to Everett 


Figure 3-4 shows the new measures proposed in this alternative. It should be noted that the 
radius of the traffic circle should be designed wide enough to avoid “bypass” left turns. The 
conversion requires an expansion of the intersection in order to accommodate circulating traffic. 
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Table 3-1 
Construction Cost Estimate for Hancock Street Traffic Management 








Unit Cost Unit Number Total 
Construction Element/ Subelement Type of Construction Measure Cost of Units Cost 
| Alternative One 
Upgrade Pedestrian Crosswalk Crosswalk painted with contrasting green Per installation $250 24 $6,000 
Upgrade Pedestrian Sidewalk Replace concrete pavement with contrasting |Square foot $10 6,000 $60,000 
materials 
Parking Space Re-striping Re-stripe parallel parking spaces on High St. |Space $10 50 $500 


Subtotal: Alternative One $66,500 





Alternative Two 














Curb Extension (Bulb-Outs) for Pedestrian Staging Extension of about 200 sq. ft. from sidewalk |Per installation $3,000 8 $24,000 
Upgrade Traffic Signal Install New traffic signals at two intersections |Per installation $75,000 2 $150,000 
Parking Space Re-striping Re-stripe parking spaces on Hancock St. Space $10 $350 














Subtotal: Alternative Two $174,350 





Alternative Three 











Sidewalk Expansion in Commercial Section Expand sidewalk area of about 2,000 sq. ft. |Square foot $10 $20,000 
New Traffic Circle Replace traffic signal with traffic circle Per installation | $60,000 1 $60,000 
Subtotal: Alternative Three $80,000 

Signage, pavement marking and landscaping (10%) $32,085 

Traffic management during construction (10%) $32,085 

Subtotal: Alternatives One ~ Three $385,020 

Contingencies (15%) $57,753 








Grand Total $442,773 





Notes: 

Upgrade Pedestrian Crosswalk: Each installation covers a crosswalk area of about 200 sq. ft. (painted green) and two white crosswalk lines 8 inches wide and 35 feet long. 
Upgrade Pedestrian Sidewalk: Replace concrete pavement with brick or other contrasting materials in the commercial section, covering an area of about 6000 sq. ft. (6’x500’x2). 
Upgrade Traffic Signal: Install new overhanging signals with full pedestrian actuation at: 1)Hancock St. @ Walnut/Waverly Sts and 2) Hancock St. @ Central Ave./Tappan St. 
New Traffic Circle: Replace traffic signal with traffic circle at the intersection of Hancock Street and Belmont Street. 
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Discussions with the Everett town engineer indicated that the intersection at Belmont Street is 
under the jurisdiction of Malden and its surrounding space is limited. If the traffic circle 
conversion is favored, a feasibility study should be conducted. 


3.2 Revere Beach Boulevard Traffic Management, Revere 


Complaints of vehicle speeding and “cruising” on Revere Beach Boulevard (RBB), and related 
concerns for pedestrian safety were voiced at the Revere public meeting. RBB runs north-south 
for approximately three miles. It is a recreational roadway with year-round activity, although 
usage increases substantially during the summer months. On the east side of the boulevard, land 
uses are strictly limited to the beach itself and associated amenities such as beach houses, rest 
areas, and parking (parallel and angle). On the west side, the boulevard is lined with single 
family homes, apartment buildings, restaurants, and parallel parking. 


South of Revere Street, RBB is the two-lane northbound component of a one-way pair. Ocean 
Avenue, located to the west of RBB, provides access for southbound traffic. RBB continues as a 
three-lane, two-way (one lane for southbound and two lanes for northbound) roadway to just 
south of Oak Island Street, where it narrows to a two-lane, two-way roadway. Lane widths are 
12 feet. The speed limit of 30 MPH is frequently posted. No traffic signals are located along the 
roadway. 


Pedestrian activity is high along and across RBB. Nearly 30 painted crosswalks are spread 
throughout the three miles. MBTA Bus Route 411 serves the corridor between Oak Island Street 
and Beach Street. Figure 3-5 shows the existing facilities and indicates some of the problems. 


Proposed Improvements 


The main components of the proposed improvements and their benefits are summarized below. 
Figure 3-6 shows the locations of the proposed improvements, and Table 3-2 summarizes the 
estimated construction costs. 


e Atall gateways, narrow roadway and install sign, “Entering Recreational Area: Drive 
Carefully” 
- Discourages speeding when entering RBB 
- Warns motorists that they are entering a special traffic management area 
e Provideneckdowns at pedestrian crossing areas; make crosswalks more prominent; install 
“Cross Only at Crosswalk” signs 
- Helps motorists and pedestrians see one another better 
- Encourages pedestrians to cross at appropriate locations 
- Shortens pedestrian crossing distances 
e Expand MBTA bus route(s) with stops located on RBB north of Oak Island Street 
- Provides transportation for the Point of Pines area and the boulevard residents 
- Potentially reduces traffic volumes along the corridor 


CTPS developed improvements based on the needs identified in the TAC and public meetings. 
The city of Revere had expressed the need for continuing the beachside sidewalk north of Oak 
Island Street. The continuous beachside sidewalk is considered beneficial to the area and the city 
from both an urban design and a pedestrian safety standpoint, even if making room for the new 
sidewalk requires converting the angle parking to parallel parking and losing some parking 
spaces. The parking conversion also provides room for installing new bus stops along the 
boulevard. Residents on RBB and in the Point of Pines area had requested a bus route (for 
example, Route 441 or Route 442) with stops along upper RBB. 
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Table 3-2 


Construction Cost Estimate for Revere Beach Boulevard Traffic Management 


Unit Cost Unit Number 
Construction Element/ Subelement Type of Construction Measure Cost of Units 





New Sidewalk Installation 10 foot wide concrete sidewalk extending Square foot $5 68,000 
about 6,800 feet long 

Upgrade Pedestrian Cross-walk Replace asphalt surface with contrasting Per installation $5,000 26 
materials 

Curb Extension for Pedestrian Staging Extension of about 400 square feet from Per installation $6,000 20 
sidewalk 

Gateway Treatment for Boulevard Entrances Curb extension, landscaping, and cross-walk |Per installation $40,000 4 
upgrade 

New Pedestrian Signal Install six new pedestrian signals at three Per installation $50,000 6 
locations 

Parking Space Re-striping Re-stripe parallel parking spaces along Per space $10 330 
Boulevard 


Subtotal 





Signage, pavement marking and landscaping (10%) 
Traffic management during construction(10%) 


Subtotal 
Contingencies (15%) 


Grand Total 


Total 
Cost 


$340,000 
130,000 
120,000 
160,000 
300,000 
3,300 


$1,053,300 


$105,330 


$105,330 


$1,263,960 


$189,594 








$1,453,554 





Notes: 
New Sidewalk Installation: Total extension along the boulevard is estimated about 6,800 feet long. Assuming 10 feet wide, total area is about 68,000 square feet. 
Upgrade Pedestrian Crosswalk: Assuming brick as the contrasting material and each installation covers about 500 square feet. 
New Pedestrian Signals: Install six new pedestrian signals at three locations (two at each location): 
1) Revere Beach Boulevard @ Oak Island Road (Kelly’s Roast Beef), 
2) about 250 feet north of Kelly’s, at the crossing between the beach and an apartment complex, and 
3) Revere Beach Boulevard @ Revere Street. 
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3.3 Congested Signalized Intersections 


This section summarizes results from the optimization analyses conducted on isolated traffic 
signals in the study area. Theintersections chosen for analyses were those defined as having a 
poor level of service (LOS) in the series of intersection traffic operation analyses (Table 2-1 and 
Appendix E). The operation of these signals is considered to be the prime reason for the 
intersections’ poor LOS, since they are not near other signals which impact their operation. The 
following locations are included in this section: 


e Bennington Street at Saratoga Street, East Boston 

e Main Street at Tileston/ Oakes Street, Everett 

e Bennington Street/ State Road at Winthrop Avenue, Revere 
e Route 16 at Winthrop A venue/ Harris Street, Revere 

e Route 1A at Revere Street, Revere 

e Route 1A at Beach Street, Revere 

e Route 60 at Revere Street, Revere 


The program Highway Capacity Software (H CS) was used to analyze existing signal operating 
conditions. It is based on the analytical principles defined in the 1994 Highway Capacity M anual 
(HCM). The software chosen for signal optimization was SIG/ Cinema version 1.11. This 
software was chosen for its ability to use HCM calculations accurately as well as its ability to test 
several types of phasing and cyclelengths using HCM delay calculations. 


3.3.1 Bennington Street at Saratoga Street, East Boston 


This intersection is the crossing of two major arterial roadways in East Boston and is most likely 
the busiest intersection in the community. This is also the location where Route 145 switches 
from Bennington Street onto Saratoga Street (in the northbound direction). The intersection is 
adjacent to several independent businesses and the Orient H eights rapid transit station; both of 
these circumstances generate large amounts of pedestrian traffic. 


Bennington Street is a four-lane major arterial that travels generally in a north-south direction. It 
is a significant commuter route between downtown Boston/ Logan Airport and northern 
communities such as Revere and Lynn. It also serves as an alternate arterial for Route 1A traffic. 
The westbound approach of Saratoga Street serves as the primary route for traffic exiting 
Winthrop, especially for traffic bound for Boston and Logan Airport. The eastbound approach of 
Saratoga Street is a single-lane approach, but it gets high volumes of traffic coming from the 
Central Square and Day Square areas of East Boston and Chelsea, and traffic diverting from 
Route 1A via Boardman Street to Bennington Street. 


This intersection is highly congested during both the AM and PM peak hours. Figure 3-7 shows 
the existing layout and the summary of level of service (LOS) analyses. Although both peak 
hours havea poor LOS, the PM seems to have the most significant problems. 


In this section, only the PM traffic condition will be discussed and examined. During the PM 
peak hour, three of the approaches are critical to the overall operation of the intersection: 
northbound Bennington, eastbound Saratoga, and westbound Saratoga. All of these movements 
must function well in order for the intersection to have an acceptable LOS. 


Northbound Bennington has a two-lane approach; the right lane is an exclusive right-turn lane, 
while the left lane serves through and left-turning traffic. It should be noted that thereis 
currently no exclusive left-turning phase in the signal timing and those left-turning vehicles 
yielding to southbound traffic can seriously slow down the progression of northbound through 
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vehicles. The right-turning volumes are also extremely high for a signalized intersection, serving 
vehicles heading for Winthrop. The right-turning volumes justify an exclusive right-turn lane, 
but having only one through lane that shares with left-turning traffic severely reduces the 
capacity of this approach. 


Eastbound Saratoga’s single lane serves all turning movements. It also has parking on both sides. 
The combined volumes exceed 400 vehicles during the PM peak hour, making it very hard to 
give this approach an acceptable amount of green time without harming the operations of the 
other approaches. This approach lacks the capacity needed to serve the current volumes. 


Westbound Saratoga has a three-lane approach that currently operates at LOS B during the PM 
peak hour. The right lane serves right-turning traffic only. This lane provides a right-turn 
channelization to allow vehicles to yield onto northbound Bennington Street. It serves only 105 
vehicles during the PM peak hour. The left lane is an exclusive left-turning lane. The center lane 
is ashared through and left lane. The left-turning volumes are the highest volumes on this 
approach during the AM peak hour and warrant two lanes for that movement. During the PM 
peak hour, the left-turning volumes and through volumes are about equal. This approach 
provides a 34-second exclusive phase for left-turning traffic, followed by a 40-second permissive 
phase shared with the eastbound approach. This operation provides a large amount of green 
time to achieve LOS B; however, it creates a dangerous situation. The existence of the exclusive 
and shared left-turn lanes warrants that the left-turn movement should be a protected-only 
phase. The current permissive phase of eastbound and westbound is an operational safety 
concern and should likely be eliminated. Instead, the eastbound and westbound phases should 
be split. 


With the high volumes on the northbound, eastbound, and southbound approaches, a simple 
phase or timing change will not improve the operation of the intersection. Two alternatives, both 
requiring some change in geometry or operations, were developed for this location: (1) 
channelization improvements along with equipment upgrades, and (2) traffic diversions 
accomplished shifting traffic patterns. The analysis of existing conditions also shows some 
insufficient crossing times for pedestrians, as the right-turn-on-red phase on some approaches 
conflicts with the pedestrian phase. The pedestrian crossing issue at this location was further 
examined in Section 3.5, Pedestrian Safety Improvement. 


Alternative 1 — Channelization Improvements, with Signal Equipment Upgrades 


Figure 3-8 shows channelization improvements that would retain all existing turning movements 
and would provide an acceptable LOS. No widening of the roadway seems to be required. 


This alternative calls for renoving the traffic island on the westbound approach on Saratoga 
Street and reducing the approach to two lanes: one left-turning lane and one right lane for all 
movements. The lane taken away from the westbound approach is given to the eastbound 
departure for a total of two lanes. 


On the eastbound approach on Saratoga Street, parallel parking on the left side of the roadway is 
eliminated. The roadway is restriped as two lanes. The left laneis a through-left shared lane. 
The right lane is a through-right shared lane. The added capacity on the eastbound approach 
and departure is needed for the PM eastbound traffic volumes. 


The northbound and southbound approaches on Bennington Street require the removal of 
parking on each approach and departure for a minimum of 600 feet from the intersection to allow 
the addition of an exclusive left-turn lane for both directions and an exclusive right-turn for the 
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northbound direction. The addition of the exclusive left-turn lanes permits storage for turning 
vehicles, preventing them from impeding through movements. It also allows two through lanes 
for each direction, which should adequately handle the traffic volumes during each peak hour. 
The exclusive right-turning lane must remain to account for the 500+ vehicles turning onto 
Saratoga Street during the PM peak hour. 


All signal equipment should be upgraded to meet current standards. 
Alternative 2 - Shift Traffic Patterns, Including Signal Equipment U pgrades 


Alternative 1 consists of channelization improvements which would add through lanes and 
turning lanes on various approaches to improve the LOS of the intersection. Although those 
improvements would be require fairly inexpensive to implement, the alternative does require the 
elimination of most of the on-street parking near the intersection. Elimination of parking could 
negatively affect the businesses located at this intersection, and the proposal could encounter 
local opposition. 


Alternative 2 addresses this concern by allowing all existing on-street parking to remain and still 
improves the LOS of the intersection. The main problem at this intersection is that there are too 
many vehicles from all approaches to allow an overall acceptable timing scheme. The idea is to 
move one of the approaches to another location, which would presumably allow the intersection 
to operate at a better LOS. The eastbound Saratoga Street approach seemed to be the most viable 
option for diversion, because diverting Bennington Street traffic would put too much volume on 
side streets, and westbound Saratoga Street traffic must be able to use the newly constructed 
bridge over the MBTA Blue Line. 


Alternative 2 proposes that eastbound Saratoga Street be relocated to the intersection of Trident 
Street and Bennington Street. Saratoga Street would become one-way, westbound (inbound) 
between Bennington Street and Trident Street. Beyond Trident Street, Saratoga Street would 
revert to two-way, as it currently is. Trident Street would also become a one-way street in the 
“westerly”-bound direction between Saratoga Street and Bennington Street. A traffic signal 
would be installed at the intersection of Trident Street and Bennington Street. Figures 3-9 and 3- 
10 show the proposed changes and estimated level of service at the two intersections. 


Vehicles traveling westbound on Saratoga coming from Winthrop can still access southbound 
Bennington, westbound Saratoga (inbound), and Boardman Street. Northbound and southbound 
Bennington Street traffic can also access both directions of Saratoga Street and Boardman Street. 
Vehicles traveling on eastbound (outbound) Saratoga Street must divert to Trident Street and 
over to Bennington Street to continue outbound. Vehicles traveling on Boardman Street toward 
Winthrop must divert onto westbound Saratoga Street (inbound) at the intersection of Saratoga 
Street and Boardman Street and go to Trident Street. Then, they must go to northbound 
Bennington Street to continue north or to access eastbound Saratoga to get to Winthrop. 


Boardman Street traffic traveling eastbound from Route 1A to Bennington Street is the traffic that 
would be the most inconvenienced by Alternative 2. However, that inconvenience might be 
considered by East Boston residents to be desirable, since it might bring a reduction in the 
amount of afternoon traffic using this route and lower traffic volumes on their local streets. 


If this alternative is received favorably by the city of Boston and by East Boston residents, 
pursuing it would require more traffic counts in the area and further study to determine for 
certain that other neighborhood streets would not be adversely affected. 
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Figure 3-7 
Existing Geometry, PM Traffic Volumes and Signal Phase Plan 
Bennington Street @ Saratoga Street, East Boston 
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Figure 3-8 
Proposed Geometric Improvements and Signal Phase Plan 
Alternative 1 
Bennington Street @ Saratoga Street, East Boston 
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Figure 3-9 
Proposed One-Way Operation on Saratoga Street and Signal Phase Plan 
Alternative 2 (first of two figures) 
Bennington Street @ Saratoga Street, East Boston 
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Figure 3-10 
Proposed One-Way Operation on Trident Street and Signal Phase Plan 
Alternative 2 (second of two figures) 
Bennington Street @ Saratoga Street, East Boston 
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3.3.2 Main Street at Tileston/Oakes Street, Everett 


This intersection is located just north of Sweester Circle (the interchange of Route 16 and Route 99 
in Everett). The intersection capacity and optimization analyses indicate that the operation of this 
intersection can be improved to an acceptable LOS by simply adjusting the signal phases and 
timing. Figure 3-11 shows the existing conditions and Figure 3-12 shows the proposed signal 
phasing and timing plan. Volumes, LOS, and timings are shown in the two figures for both AM 
and PM peak hours. 


The intersection currently has an old signal system that needs to be upgraded to meet the current 
standards. It is also suggested that the exclusive “all-walk” pedestrian phase be eliminated and 
that pedestrians cross concurrently with parallel vehicular traffic. The green time of the exclusive 
pedestrian phase then can be shifted to Main Street approaches to reduce intersection congestion. 
A warning sign of pedestrian crossings should be installed on all right-turning approaches to 
remind motorists to yield to crossing pedestrians. 


If completely eliminating the “all-walk” phase is not favored, an actuated “all-walk” phase can be 
installed with the new signal system. In that case, anumber of on-street parking spaces on Main 
Street may need to be reduced in order to improve the intersection’s operation. However, the 
Everett city engineer indicated that removing some of the on-street parking spaces is an option 
not likely to be supported by the neighborhood. The intersection is one of those for which the 
developers of the Gateway Shopping Center project on Route 16 Santilli Circle have agreed to 
provide mitigation. 


3.3.3. Bennington Street/State Road at Winthrop Avenue, Revere 


This is a busy intersection with only three entering approaches. It has high pedestrian volumes 
due to the adjacent Beachmont rapid transit station. Bennington Street is a three-lane roadway 
that leads to and from East Boston. State Road is a three-lane roadway that leads to and from 
Revere Beach. Winthrop Avenue is a two-lane roadway on the western side of the intersection 
and a single-lane one-way street leaving the intersection on the east side. It isa minor arterial 
that connects the Beachmont residential area to Revere Beach Parkway. Figure 3-13 shows the 
existing layout and traffic volumes of the intersection. 


The intersection is congested during both peak hours. However, the PM peak hour has the most 
significant problems and will be discussed here. Developing a signal phasing and timing scheme 
and channelization upgrades that will bring about an acceptable LOS for the PM peak hour will 
do the same for the AM peak hour. 


During the PM peak hour, two of the movements are critical to the overall operation of the 
intersection: the left-turn movement from northbound Bennington to westbound and the 
eastbound approach on Winthrop A venue. 


Northbound Bennington Street is a two-lane approach with a shared left-through lane and a 
shared right-through lane. Thereis only one departure lane on the State Road side (north side) of 
the intersection; it has curb parking. Northbound Bennington has a very high number of through 
and left-turning vehicles during the PM peak hour (700+ vehicles per hour). Over 50% of those 
vehicles are turning left. The approach is provided with a 17-second protected phase for left 
turns, but this is not enough to adequately handle the volumes. When the southbound traffic is 
released and the left turns become permissive for both directions, the intersection operates in a 
state of chaos as turning vehicles look for gaps and cut off opposing through traffic. The leading 
left-turn protected phase is warranted, but for the safety of both motorists and pedestrians, it 
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would be advisable to “split” the northbound and southbound phases due to the high 
percentages of left-turning vehicles in each direction. 


Eastbound Winthrop Avenueis a single-lane approach that carries over 500 vehicles during the 
PM peak hour. Although there are no opposing movements during its green phase, the high 
number of vehicles using the approach with only one lane makes it impossible to extend green 
time to an acceptable LOS without negatively affecting other approaches. 


Proposed Improvements 


Figure 3-14 shows the channelization and signal phasing proposed for improving the operations 
and safety of the intersection. 


Since the Bennington approach already has two lanes and provides a protected left-turn phase, 
there do not seem to be any potential improvements for this approach other than measures that 
could affect adjacent businesses. It was decided to focus on improving the eastbound Winthrop 
approach. Winthrop A venue measures 32 feet in width at its narrowest point between the 
Bennington/ State Road intersection and the Washburn Avenue intersection. This enables it to 
have three 10-foot lanes. Adding a designated right-turn lane would improve the LOS for the 
approach. An exclusive right-turn lane was chosen because the right-turning volume is high and 
the left-turn movement does not have opposing traffic from Winthrop Avenue. 


It is also Suggested that the northbound and southbound approaches on Bennington Street/ State 
Road be split. With the large number of left turns on each approach, this should result in a safer 
operation for motorists and pedestrians. Additionally, the left lane on the northbound approach 
should be restriped as an exclusive left-turn lane and the right lane remain as a shared through- 
right lane, since there is only one departure lane on the north side. Finally, it is recommended 
that “No Turn on Red” signs be installed on every corner, to make crossings by pedestrians safer 
during the actuated “all-walk” phase. 


3.3.4 Route 16 at Winthrop Avenue/Harris Street, Revere 


The intersection capacity and optimization analyses indicate that the operation of this 
intersection can be improved to an acceptable LOS by adjusting the signal phasing and timing. 
Figure 3-15 shows the existing conditions and Figure 3-16 shows the proposed signal phasing and 
timing plan. Volumes, LOS, and timings are shown in the two figures for both the AM and PM 
peak hours. It is suggested that the cycle length be reduced from 158 seconds, which leads to 
unnecessary delays on all approaches, to 90 seconds. It is also suggested that green time be 
relocated from the Route 16 approaches to the Winthrop A venue northbound approach which 
has the heaviest traffic of all the approaches. These changes can improved the intersection LOS 
from E-F rangeto D during both the AM and PM peak periods. 


3.3.5 Route 1A at Revere Street, Revere 


This intersection is located near Wonderland Station, and a large portion of the vehicles 
traversing it during the AM and PM peak hours are those of park-and-ride commuters. The 
intersection capacity and optimization analyses indicate that the operation of this intersection can 
be improved to an acceptable LOS by adjusting the signal phasing and timing. Figure 3-17 shows 
the existing conditions and Figure 3-18 shows the proposed signal phasing and timing plan. 


There are currently both exclusive left-turn phases and leading green phases. It is suggested that 
the exclusive left-turn phases be removed, with the leading green on Revere Street retained for all 
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time periods, along with a leading green southbound in the AM peak period and northbound in 
the PM peak period. 


The Revere city planner raised the concern that removing the exclusive left-turn phases on Route 
1A could lead to unsafe conditions with left-turning vehicles struggling for gaps on the busy 
roadway. It is suggested that operations be monitored to ensure that these left-turns are made 
Safely. 


3.3.6 Route 1A at Beach Street, Revere 


This intersection is located approximately 200 feet north of Mahoney Circe. The intersection 
capacity and optimization analyses indicate that the operation of this intersection can be 
improved to an acceptable LOS by adjusting the signal phasing and timing. Figure 2-19 shows 
the existing conditions and Figure 3-20 shows the proposed signal phasing and timing plan. The 
intersection is currently under a two-phase operation with a cycle length of about 100 seconds. It 
is suggested that the cycle length be reduced to 60 seconds, that the yellow and all-red time be 
reduced from 6 seconds to 4 seconds for all phases, and that some portion of green time be 
shifted from Route 1A to Beach Street. Observations at this intersection indicated that traffic on 
southbound Route 1A frequently backs up from Mahoney Circle during the AM peak period. 
Presumably this condition will not occur as frequently once the M ahoney Circle project is 
completed. 


3.3.7. Route 60 at Revere Street, Revere 


This intersection is located south of Brown Circle. The city has received many complaints about 
the severity of delays on almost every approach of the intersection. The intersection capacity 
analysis did indicate that the traffic volumes on all approaches are above capacity and that signal 
timing adjustments alone cannot solve the existing problems. Figure 3-21 shows the existing 
traffic volumes and LOS for each approach. Extensive delay was estimated for the southbound 
left-turn approach; the majority of this movement's volume is cut-through traffic destined for 
Wonderland Station or Route 1A. As traffic demand greatly exceeds supply at this location, the 
only options are to add more lanes or to divert traffic to another travel path. Traffic volumes 
have increased extensively since Hutchinson Street, a shortcut to Revere Street, was closed to 
southbound left turns from Route 60 due to their impact on the surrounding neighborhood. The 
project of grade-separating Mahoney Circle is expected to alter traffic patterns in such a way that 
the traffic at this intersection might be improved to an acceptable level. For now, no new signal 
phasing or timing plans are proposed for this intersection. 


3.4 Revere Beach Parkway (Route 16) Signal Coordination 


Revere Beach Parkway is currently one of the most congested arterials in the study area. Besides 
the large amount of traffic that uses the arterial every day, the many signals motorists encounter 
on Revere Beach Parkway in Everett and Chelsea create an added delay. The congestion would 
be reduced through the coordination of the traffic signals between Lewis Street in Everett and 
Webster/ Garfield Street in Chelsea. Coordinating the traffic signals creates a “green-wave” 
effect, which keeps traffic in groups or platoons. As these platoons are released at the first signal 
between Lewis Street and Garfidld/ Webster Street, the next traffic signal they encounter will turn 
green right before the platoon reaches it. This allows vehicles to pass through every signalized 
intersection with little delay. 
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Figure 3-11 
Existing Geometry, Traffic Volumes and Signal Phase Plan 
Main Street @ TilestonStreet/Oakes Street, Everett 
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Figure 3-12 
Proposed Signal Phase Plan and Estimated Levels of Service 
Main Street @ Tileston Street/Oakes Street, Everett 
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Figure 3-13 
Existing Geometry, PM Traffic Volumes and Signal Phase Plan 
Bennington Street/State Road @ Winthrop Avenue, Revere 
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Figure 3-14 
Proposed Geometric Improvements and Signal Phase Plan 
Bennington Street/State Road @ Winthrop Avenue, Revere 
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Figure 3-15 
Existing Geometry, Traffic Volumes and Signal Phase Plan 
Route 16 @ Winthrop Avenue/Harris Street, Revere 
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Figure 3-16 
Proposed Signal Phase Plan and Estimated Levels of Service 
Route 16 @ Winthrop Avenue/Harris Street, Revere 
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Figure 3-17 
Existing Geometry, Traffic Volumes and Signal Phase Plan 
Route 1A @ Revere Street, Revere 
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Figure 3-18 
Proposed Signal Phase Plan and Estimated Levels of Service 
Route 1A @ Revere Street, Revere 
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Figure 3-19 
Existing Geometry, Traffic Volumes and Signal Phase Plan 
Route 1A @ Beach Street, Revere 
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Figure 3-20 
Proposed Signal Phase Plan and Estimated Levels of Service 
Route 1A @ Beach Street, Revere 
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Figure 3-21 
Existing Geometry, Traffic Volumes and Signal Phase Plan 
Route 60 @ Revere Street, Revere 
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The following intersections of Revere Beach Parkway are recommended for signal coordination: 


e Lewis Street 

e Second Street 

e =Spring Street 

e South Ferry Street 

e =Vine Street 

e Everett Avenue 

e Washington Street 

¢ Garfield/ Webster Street 


A preliminary traffic signal analysis does show that it is possible to provide improved service on 
Revere Beach Parkway with signal coordination. However, adjusting the traffic signals will 
negatively affect some cross streets unless changes are made to their approaches as well. Most 
cross streets that need improvement only require the addition of a separate left-turn lane. 


The following cross streets require no additional work with Revere Beach Parkway signal 
coordination: 


e Lewis Street 

e Spring Street 

e South Ferry Street 
e §=Vine Street 


The following streets require separate left-turn lanes at their intersection with Revere Beach 
Parkway in order to operate properly with Revere Beach Parkway signal coordination: 


e =©Everett Street 
e¢ Washington Street 
¢ Garfield/ Webster Street 


Finally, Second Street requires major reconstruction in order to provide acceptable traffic signal 
operations, due to the high traffic volumes. Left-turn lanes on Second Street are required, but not 
sufficient. A right-turn lane on Revere Beach Parkway eastbound is one improvement that will 
result in a good level of service. However, since there is no breakdown lane on this section of 
Revere Beach Parkway, this will require a widening of the roadway by 12 feet in this area. 


3.5 Pedestrian Safety Improvements 


This section describes existing conditions and proposed improvements for the four intersections 
that were identified as in need of pedestrian safety improvement analysis: 


e Bennington Street at Saratoga Street, East Boston 

e Broadway (Route 99) at Ferry Street, Everett 

e Revere Beach Boulevard at Oak Island Road, Revere 
e Broadway (Route 107) at Central Avenue, Revere 


The first location, Saratoga Street at Bennington Street in East Boston, was identified as unsafe for 
pedestrians by residents at the East Boston public meeting, although Registry of Motor Vehicle 
accident records show only three reported accidents involving pedestrians between 1994 and 
1996. The other three intersections had five or more reported accidents involving pedestrians 
between 1994 and 1996. 
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3.5.1 Bennington Street at Saratoga Street, East Boston 


This intersection is located across from the Orient Heights Blue Line station. Three accidents 
involving pedestrians were reported between 1994 and 1996. None of the accidents involved a 
fatality; the pedestrians’ ages varied. The month of year varied, but two of the three accidents 
occurred on a Saturday, and the third occurred on a Friday. The accidents all occurred between 
3:00 and 5:00 PM. Two accidents occurred during daylight. No citation was issued to the 
operator in two accidents, but the third operator received a citation for driving with defective 
equipment. 


Highly visible crosswalks striped with diagonal lines cross each intersection leg. Pedestrian 
buttons are located on all four corners and on two of the channelized islands. The exclusive 
pedestrian phase is 25 seconds. This timeis adequate to cross three of the intersection 
approaches, but not the northbound Bennington Street approach. Although a pedestrian button 
is located halfway across the northbound Bennington Street approach, there are no signs to 
inform a pedestrian that it exists. Furthermore, expecting a pedestrian to cross Bennington Street 
halfway and then wait another 127 seconds for the cycle to return to the pedestrian phase so that 
the pedestrian may complete the crossing is unrealistic. 


“No Right Turn on Red” signs exist on three approaches. Right-turns are permitted on the 
westbound Saratoga Street approach. The RTOR prohibitions are continually violated, but 
especially the one for the northbound Bennington Street approach. A “Yield to Pedestrians in 
Crosswalk” sign has been installed on this approach to warn motorists that crossing pedestrians 
may be present and that they have the right of way. Motorists also frequently violated the 
exclusive pedestrian phase, making all movements during it. Figure 2-22 shows the existing 
conditions at the intersection. 


Proposed Improvements 


Figure 3-23 shows the proposed improvements. One is to extend the exclusive pedestrian phase 
from 25 seconds to 28 seconds. This extension is based on a crossing distance of 125 feet (the 
distance across the northbound Bennington Street leg) and a crossing speed of 4.5 feet per second. 
A one-second all red is suggested at the end of the pedestrian phase to allow extra time for 
pedestrians to clear the intersection. The southwest corner of the intersection could also be 
extended to shorten the crossing distance. 


Many pedestrians havea misconception about the “Walk/ Don’t Walk” pedestrian indicators, 
believing they should be able to get all the way across the street during the “Walk” indication 
(before the “Don’t walk” indication begins). A considerable amount of research has been 
devoted to educating pedestrians on how to understand pedestrian indications at signalized 
intersections, and instructional signs have been developed. A sign such as the one presented in 
Figure 3-24, may be warranted at this intersection. Finally, greater enforcement is needed at this 
intersection of the RTOR prohibition and of the exclusive pedestrian phase. 


3.5.2 Broadway (Route 99) at Ferry Street, Everett 


This four-way intersection, also known as Glendale Square, has some of the heaviest motor 
vehicle traffic volumes in Everett. Five pedestrian accidents were reported between 1994 and 
1996. None of the accidents involved a fatality. The pedestrians’ ages varied. Four of thefive 
accidents occurred during the winter months of November, December and January. Two of the 
five accidents occurred during daylight; the other three occurred during darkness with the road 
lighted. No violations were issued to any of the motor vehicle operators involved in the 
accidents. 
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This intersection is fully equipped with working pedestrian devices. The marked crosswalks are 
visible, and pedestrian buttons exist on all four corners. The exclusive pedestrian phase is 24 
seconds, which meets the minimum time required (based on a walking speed of 4.5 feet per 
second). RTOR prohibitions apply to all approaches, minimizing the potential for conflict with 
crossing pedestrians. Figure 3-25 shows the existing conditions. 


Accident reports for the five pedestrian accidents were obtained from the Everett Police 
Department and plotted on a collision diagram (Figure 3-26). In each case, the pedestrian entered 
the roadway without pushing the pedestrian button and without watching out for moving 
vehicles. For example, one pedestrian was pushed into the roadway by a group of friends. In 
another case, the pedestrian was noted as being under the influence of alcohol when struck. 
Furthermore, several of the accidents occurred outside the crosswalk area. A recent traffic study 
conducted by the city at this intersection indicated that only about 10 in 100 people use the 
pedestrian button to cross. 


No major pedestrian improvements are recommended for this intersection at this time. Further 
study of this intersection could consider erecting devices to physically prevent people from 
crossing midblock and installing pedestrian crossing signs to alert motorists. 


3.5.3. Revere Beach Boulevard at Oak Island Street, Revere 


This T-intersection is located amidst heavy pedestrian generators: Revere Beach, Kelly’s Roast 
Beef, the Oak Island Skilled Nursing Facility, and a multistory apartment complex. Seven 
pedestrian accidents were reported between 1994 and 1996. None of the accidents involved a 
fatality. The pedestrians’ ages varied. The month of year, day of week, and time of day also 
varied, although five of the seven accidents occurred during darkness with the road lighted. 
Four of the 7 operators received no citation, two received citations for failure to yield right-of- 
way to a pedestrian, and one received a citation for driving under the influence of alcohol. 


There are six crosswalks in or near the intersection: four of them cross Revere Beach Boulevard 
and two cross Oak Island Street. The crosswalks are standard white lines marking both edges of 
the crosswalk, but are heavily faded. A pedestrian signal is located at the northernmost 
crosswalk on Revere Beach Boulevard across from the apartment complex, but the “Walk/ Don’t 
Walk” indications are broken. 


On-street parking is permitted along the east side of Revere Beach Boulevard and along a portion 
of the west side. The crosswalks emerge from the line of parked vehicles, making it difficult for 
pedestrians and motorists to see each other. “State Law: Yield to Pedestrians in Crosswalk” signs 
have been placed in advance of three of the crosswalks to warn motorists, but these signs are 
often obscured by parked vehicles and other activity (for example, moving vehicles, pedestrians, 
etc.) in the area. Figure 3-27 shows the existing configuration and the surrounding land uses of 
the intersection. 


Proposed Improvements 


Figure 3-28 shows the proposed improvements. Pedestrian staging areas (a.k.a. “neckdowns”) 
are recommended at crosswalk locations where on-street parking is permitted. These neckdowns 
are physical extensions of the sidewalk. Pedestrians standing on the edge of the neckdowns have 
a better view of oncoming traffic and motorists have a better view of crossing pedestrians. The 
neckdowns reduce crossing distances and help make the crosswalks more prominent. The plan 
also calls for improved visibility of the crosswalks through contrasting paving material and/ or 
color. To further encourage pedestrians to use the crosswalks, “Cross Only at Crosswalk” signs 
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Figure 3-22 
Existing Conditions Related to Pedestrian Safety 
Bennington Street @ Saratoga Street, East Boston 
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Figure 3-23 
Proposed Pedestrian Safety Improvements 
Bennington Street @ Saratoga Street, East Boston 
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Figure 3-24 
Pedestrian Education Sign 
Explaining Crossing Indications 
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Figure 3-25 
Existing Conditions Related to Pedestrian Safety 
Broadway (Route 99) @ Ferry Street, Everett 
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Figure 3-26 
Collision Diagram (1994-96) 
Broadway (Route 99) @ Ferry Street, Everett 
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Figure 3-27 


Existing Conditions Related to Pedestrian Safety 
Revere Beach Boulevard @ Oak Island Street, Revere 
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Figure 3-28 


Proposed Pedestrian Safety Improvements 
Revere Beach Boulevard @ Oak Island Street, Revere 
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are recommended. These signs can be placed just below the “State Law: Yield to Pedestrians in 
Crosswalk” signs, making them highly visible to the pedestrian on the sidewalk. 


Finally, it is recommended that the broken pedestrian signal across from the apartment complex 
be repaired and that anew pedestrian signal be installed at the corner of the intersection between 
Kelly's Roast Beef and Revere Beach. Because Oak Island Street is one-way with right turns only 
permitted onto Revere Beach Boulevard, the pedestrian signal will allow right turns out of Oak 
Island Street while also allowing elderly pedestrians to cross from the nursing facility to Revere 
Beach. 


3.5.4 Broadway (Route 107) at Central Avenue, Revere 


This T-intersection is located across from the fire station in downtown Revere. Five pedestrian 
accidents were reported between 1994 and 1996. None of the accidents involved a fatality. The 
pedestrians’ ages varied. A review of the month of year shows that three of the five accidents 
occurred in November or January. All five accidents occurred during daylight. One operator 
received a violation, but it was not a moving violation. 


No pedestrian devices were functioning at the time of the field visit. The crosswalks were 
heavily faded, and the “Walk/ Don’t Walk” indications were broken. The southeast corner at 
Citizens Bank was not equipped with a wheelchair ramp. Figure 3-29 shows the existing 
conditions of the intersection. 


Proposed Improvements 


Figure 3-30 shows the proposed improvements. This intersection is part of a closed-loop signal 
upgrade to be implemented at seven locations along Route 107 from Fenno Street to Revere 
Street. At the very least, the existing concurrent pedestrian phase will be repaired in the course 
of that project. Due to the high number of reported accidents at this location, however, it is 
recommended that an exclusive pedestrian phase be installed. This will allow pedestrians to 
cross the intersection without the interference of turning vehicles. The proposed plan also 
includes restriping the crosswalks and providing a wheelchair ramp on the southeast corner. 


3.6 Parking Alternatives for Wonderland Station Users 


In 1994, CTPS conducted an MBTA survey of BlueLine riders that investigated who was parking 
at Wonderland Station and where they were going. Since then, there have been improvements to 
the Blue Line. In March 1998, CTPS conducted a license plate survey at the Wonderland parking 
lots for the present study. The results showed that there was little change between who used 
Wonderland Station in 1994 and who used it in 1998 (Appendix F). 


Most of the people parking at Wonderland are coming from the north and east. There are two 
major reasons. First, most of the commuter rail park-and-ride lots to the north get filled, except 
for the Lynn garage, which is grossly underutilized. Second, alternatives to the Blue Line, which 
offers fast and frequent service, are deemed inferior. 


While the numbers were smaller, many people parking at Wonderland originate along the Route 
1/ Route 60 corridor in Saugus, Peabody, Danvers, and communities further north. 


Proposed Improvements 
Four strategies were proposed for alleviating parking pressures at Wonderland: 
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Figure 3-29 
Existing Conditions Related to Pedestrian Safety 
Broadway @ Central Avenue, Revere 
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Figure 3-30 
Proposed Pedestrian Safety Improvements 
Broadway @ Central Avenue, Revere 
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(1) Increase usage at the Lynn garage 

(2) Improve existing express bus service from lower North Shore communities 

(3) Establish new remote parking lots in Danvers, Peabody, Lynn, Lynnfield, and/ or Saugus, 
whence many of the Blue Line riders are originating 

(4) Extend the Blue Line to Lynn and possibly Beverly 


In addition, the MBTA is studying two alternatives that focus on improved service to and from 
Wonderland Station. The two alternatives are an express bus service to Wonderland from the 
Lynn garage and the Wonderland Connector linking the commuter rail and the Blue Line. It 
should be noted that the Blue Line Extension and the Wonderland Connector are actually long- 
term improvement alternatives and that they could have farther-reaching ridership impacts. 
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4 LONG-RANGE ALTERNATIVES 


This chapter describes improvement alternatives that involve major reconstruction and would 
requirealong planning and design process. As discussed in chapter 2, regional traffic traveling 
between Route 1 north (N orth Shore area) and Route 1A south (Logan Airport, Boston) currently 
must go through the center of Revere, using Route 60 and Route 1A, dueto the lack of 
appropriate connections between Route 1 and Route 1A via Route 16. To redirect this regional 
traffic away from the center of the city, CTPS proposed new and improved connections along the 
major limited-access roadways (Routes 1, 1A, and 16) at three locations: 


e Routel/ Route 16 interchange 

e A new connection between Route 1A and Route 16, including modifications to Route 145 

e Route 1 between Copeland Circle (Route 60) and Route 99, focusing on improvements to the 
Lynn Street/ Salem Street interchange 


In addition, CTPS proposed anew connection to improve the flow of truck traffic betw een Logan 
Airport/ Boston and Chelsea: 


e A new connection between Route 1A and the Chelsea Street bridge 


Finally, CTPS explored potential improvements at two locations along Route 60 to improve traffic 
conditions in Revere: 


e Brown Circle (Route 60/ Route 107 junction) 
e Route60 corridor between Brown Circle and Copeland Circle 


The advantages and disadvantages of alternatives considered at each location are discussed, 
along with cost estimations. Information on traffic volume forecasts and expected levels of 
service at major signalized intersections are presented in the next chapter. 


4.1 Route 1/Route 16 Interchange 


The present interchange lacks connections between Route 16 to the east and Route 1 to the north. 
All traffic to and from Route 1 north and destinations such as Revere Beach and Logan Airport 
must use Copeland Circle and Squire Road (Route 60). New connections at Route 1/ Route 16 
provide the first of two necessary connections between Route 1 and Route 1A to give motorists 
an alternative to using Route 60. 


The first and third alternatives considered were presented as concepts in the Mahoney Circle 
(Bell Circle) Grade Separation Feasibility Study completed in June 1997. Two other alternatives 
were also presented in the feasibility study report, but were rejected because they physically 
encroached upon already built structures or environmentally sensitive areas. Figures 4-1to 4-5 
show five alternatives that CTPS evaluated in this study. 


Alternative 1: Two New Traffic Signal 
This alternative introduces two new traffic signals on Route 16 with median breaks to allow for 


left turns from Route 16 westbound to Route 1 northbound and from Route 1 southbound to 
Route 16 eastbound (Figure 4-1). The primary disadvantage of this alternative is that two new 
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signals on Route 16 would introduce delays for motorists on this road. According to the Chelsea 
Department of Planning and Community Development, Chelsea hopes to redevelop the area 
directly east of the interchange, south of Route 16. If this happens, it could requirean additional 
signal along Route 16 to access this site. 


Alternative 2: Small-Radius Ramp Northbound 


This alternative introduces a traffic signal on Route 16 with a median break to allow for left turns 
from Route 1 southbound to Route 16 eastbound. However, the movement from Route 16 
westbound to Route 1 northbound is not accommodated by a traffic signal with a left-turn lane, 
but is instead accommodated by a right-hand, small-radius ramp (Figure 4-2). This ramp just 
misses the Prime Time Restaurant. There was some concern about the tightness of the ramp, 
which has a 175-foot radius, and the potentially significant impacts to traffic operations and 
safety on Route 16 as motorists slow down in advance of the off-ramp to negotiate the turn. This 
led to arevision of Alternative 2. 


Alternative 2 Revised: Normal-Radius Ramp Northbound 


The southbound off-ramp from Route 1 remains the same as in Alternative 2, but the northbound 
on-ramp to Route 1 now has amore operationally normal curve; it goes through the center of the 
restaurant property. This alternative should relieve the traffic and safety concerns, at the expense 
of more costly land takings and possibly more noise impacts for the adjacent condominiums 
(Figure 4-3). 


Alternative 3: the Southbound Traffic Signal Alternative 


This alternative eliminates thetraffic signal in Alternative 1 that allows left turns from Route 16 
westbound to Route 1 northbound. Instead, this moveis accommodated by reconfiguring the 
loop ramp from Route 16 westbound to Route 1 southbound so that it goes under the elevated 
section of Route 1 and runs parallel between the northbound lanes of Route 1 and Fenno Street 
until it merges with Route 1 northbound (Figure4-4). The “lost” move from Route 16 westbound 
to Route 1 southbound is not really lost because there is another on-ramp only a short distance 
downstream just past Webster Street. Concern has been expressed over the loss of the connection 
between Route 16 westbound and Route 1 southbound, because the N orth Shore MBTA buses 
heading into Boston tend to use this route to get to the Tobin Bridge when there are traffic delays 
at the Sumner Tunnel. The primary advantages of Alternative 3 are that it diminates one of the 
two traffic signals in Alternative 1, reduces delay impacts on Route 16 traffic, and does not 
impact the PrimeTime restaurant. 


Preliminary 2020 forecasts from CTPS’s 24-hour regional travel demand mode! indicate that, if 
either Alternative 1 or 2is built, about 2,000 vehicles will use the new ramp connections during 
the AM or PM peak hour. This means that under Alternative 1, 2,000 vehicles will want to make 
the left turn from Route 1 southbound to Route 16 eastbound in the AM peak hour, and 2,000 
vehicles will want to make theleft turn from Route 16 westbound to Route 1 northbound in the 
PM peak hour. Multiple left-turn lanes will likely be required to satisfy this demand. 


There seems to be insufficient space in the existing layout of Route 16 to accommodate two left- 
turn lanes. Without two lanes, long queues would be expected on Route 16 westbound heading 
to Route 1 northbound. For this reason, Alternatives 2 and 3, concepts that eliminate one of the 
two traffic signals and provide an exclusive, uninterrupted ramp connection between Route 16 
westbound and Route 1 northbound, appear to be better candidates at this time due to the 
additional capacity provided by the modified ramp. 
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FIGURE 4-1 
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FIGURE 4-2 
Route 1/Route 16 Interchange 
Alternative 2 


Small- Radius Ramp Northbound with ce 
Double Left Turn Traffic Signal 
Southbound 














Legend 
== 





Existing roadway 





New/altered roadway 
Proposed bikeway 
Abandoned railroad 














Proposed development location 


New parkland with 
bicycle/pedestrian way 


© Signalized intersection 
Scale 1:4000 


w 








N 
—E 
5 














FIGURE 4-3 
Route 1/Route 16 Interchange 


Alternative 2 Revised 


Large- Radius Ramp Northbound with 
Double Left- Turn Traffic Signal 
Southbound 





Legend 


ES Existing roadway 
New/altered roadway 
— Proposed bikeway 
==] Abandoned railroad 


Proposed development location 


4 —_ New parkland with 
bicycle/pedestrian way 


©) _ Signalized intersection 









































Scale 1:4000 

















FIGURE 4-4 
Route 1/Route 16 Interchange 
Alternative 3 
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FIGURE 4-5 
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Alternative 4: Complete G rade Separation with Large-Radius Ramp Northbound 


This alternative grade-separates all movements with alarge-radius ramp from Route 16 
westbound to Route 1 northbound that bisects the restaurant and aflyover from Route 1 
southbound to Route 16 eastbound. It seems to be the case that if the restaurant weretaken, there 
would be enough space available to meet current design standards (Figure 4-5). However, thisis 
the most expensive alternative, costing more than three times as much as A Iternative 2. 


Cost Estimations 


The estimated total costs of the Route 1/ Route 16 interchange alternatives are given below. 
Tables 4-1 to 4-5 summarize the estimated costs of major components of each alternative. 


e = Alternativel Add signal and single left-turn lane for both NB and SB Route 1 moves. 
Estimated total cost: $1.7 million. 


e Alternative2 Providesignal and doubleleft-turn for Route 1SB. Build ramp curving 
behind the restaurant between Route 16 WB and Route 1NB. Estimated total 
cost: $4.1 million. 


e Alternative2 SameasAlternative 2, except straighten ramp to Route 1NB. Estimated total 
Revised cost: $3.9 million (not including taking costs). 


e Alternative3  Providesignal and double left-turn lane for Route 1 SB. Build new ramp 
from Route 16 WB to Route 1 NB, under Route 1; existing ramp from Routes 
16WB to Route 1 SB is removed. Estimated total cost: $7.3 million. 


e = Alternative4 Build flyover for Route 1 SB-to—Route 16 EB move. Build ramp for Route 16 
WB-to-Route 1 NB move from Alternative 2 Revised (see above). Estimated 
total cost: $13.1 million. 
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Table 4-1 
Construction Cost Estimate for Route 1/Route 16 Interchange Alternative 1 





Unit Cost Unit Number 
Construction Element/Subelement Type of Construction Measure Cost of Units 


Route 16 WB to Route 1 NB Connector 


New EB roadway with correct superelevation 36 ft. roadway at-grade Linear foot $375 600 $225,000 
New WB roadway with correct superelevation 36 ft. roadway at-grade Linear foot 375 600 225,000 
Ramp connection to Route 1 NB on-ramp 22 ft. roadway at-grade Linear foot 300 300 90,000 
New signalized intersection Traffic signals Intersection 75,000 1 75,000 





Subtotal $615,000 
Route 1 SB to Route 16 EB Connector 


New EB roadway with correct superelevation 36 ft. roadway at-grade Linear foot $375 600 $225,000 
New WB roadway with correct superelevation 36 ft. roadway at-grade Linear foot 375 600 225,000 
New one-lane ramp from Route 1 SB to signal 22 ft. roadway at-grade Linear foot 300 200 60,000 
New signalized intersection Traffic signals Intersection 75,000 1 75,000 


Subtotal $585,000 
Combined Total | $1,200,000 


Signage, pavement markings, and landscaping (10%) $120,000 
Traffic management during construction (10%) $120,000 


Subtotal | $1,440,000 


Contingencies (15%) $216,000 








Grand Total | $1,656,000 


Table 4-2 
Construction Cost Estimate for Route 1/Route 16 Interchange Alternative 2 





Unit Cost Unit Number Total 


Construction Element/Subelement Type of Construction Measure Cost of Units Cost 












Route 16 WB to Route 1 NB Connector 























Route 1 retaining wall 25 ft. retaining wall Linear foot 600 720,000 
Route 1 embankment removal Earth excavation Cubic yard 40,000 240,000 
New roadway from Route 16 WB to Route 1 NB 22 ft. roadway at-grade Linear foot 2,300 690,000 












Subtotal | $1,650,000 









Route 1 SB to Route 16 EB Connector 














New EB roadway with correct superelevation 36 ft. roadway at-grade Linear foot 225,000 
New WB roadway with correct superelevation 36 ft. roadway at-grade Linear foot 600 225,000 
New signalized intersection Traffic signals Intersection 1 75,000 
New two-lane ramp from Route 1 SB to signal 36 ft. roadway on embankment Linear foot 600,000 
Relocated ramp from Route 16 WB to Route | SB 22 ft. roadway at-grade Linear foot 210,000 






$1,335,000 


Combined Total | $2,985,000 


Signage, pavement markings and landscaping (10%) $299,000 
Traffic management during construction $299,000 





Subtotal | $3,583,000 


$537,450 





Contingencies (15%) 





Grand Total | _ $4,120,450 





Table 4-3 


Construction Cost Estimate for Route 1/Route 16 Interchange Alternative 2 Revised 


Construction Element/Subelement 





Route 16 WB to Route 1 NB Connector 
Route | retaining wall 
Route 1 embankment removal 
New roadway from Route 16 WB to Route 1 NB 


Route 1 SB to Route 16 EB Connector 
New EB roadway with correct superelevation 
| New WB roadway with correct superelevation 
| New signalized intersection 
New two-lane ramp from Route | SB to signal 
Relocated ramp from Route 16 WB to Route | SB 














!Not including cost of taking Prime Time restaurant. 






25 ft. retaining wall 
Earth excavation 
22 ft. roadway at-grade 


36 ft. roadway at-grade 

36 ft. roadway at-grade 

Traffic signals 

36 ft. roadway on embankment 
22 ft. roadway at-grade 


Type of Construction 










Unit Cost 
Measure 


Unit 
Cost 


Number 
of Units 





Linear foot 
Cubic yard 
Linear foot 















Linear foot 
Intersection 
Linear foot 
Linear foot 










Subtotal 
Combined Total 


Signage, pavement markings and landscaping (10%) 
Traffic management during construction (10%) 


Subtotal 
Contingencies (15%) 


Grand Total 


$600,000 
200,000 
660,000 
$1,460,000 


$225,000 
225,000 
75,000 
600,000 
218,000 
$1,335,000 






$2,795,000 


$279,500 
$279,500 


$3,354,000 
$503,100 
$3,857,100 





Table 4-4 
Construction Cost Estimate for Route 1/Route 16 Interchange Alternative 3 








Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Route 16 WB to Route 1 NB Connector 
New ramp from Route 16 to new underpass Equivalent to 22 ft. roadway on Linear foot $625 750 $468,750 
embankment 

Retaining walls for new Route 1 bridge 25 ft. retaining wall Linear foot 1,200 500 600,000 
Route 1 embankment removal Earth excavation Cubic yard 6 50,000 300,000 
New Route | viaduct Six lane viaduct Square foot 2001 7,000 1,400,000 
Route | Detour routing during staging 1,000,000 
New ramp under underpass 22 ft. roadway at-grade Linear foot 300 175 52,500 
New ramp from underpass to Route 1 NB 22 ft. roadway at-grade Linear foot 300 1,200 360,000 


Subtotal | $4,181,250 


Route 1 SB to Route 16 EB Connector 
New EB roadway with correct superelevation 36 ft. roadway at-grade Linear foot $225,000 
New WB roadway with correct superelevation 36 ft. roadway at-grade Linear foot 225,000 
New signalized intersection Traffic signals Intersection 75,000 
New two-lane ramp from Route 1 SB to signal 36 ft. roadway on embankment Linear foot 600,000 


$1,125,000 


Combined Total | $5,306,250 


Signage, pavement markings and landscaping (10%) $530,625 
Traffic management during construction(10%) $530,625 





Subtotal | $6,367,500 
Contingencies (15%) $955,125 





Grand Total | $7,322,625 








1 Assumes staged construction. 


Table 4-5 
Construction Cost Estimate for Route 1/Route 16 Interchange Alternative 4" 








Unit Cost | Unit | Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Route 16 WB to Route 1 NB Connector 
Route 1 retaining wall 25 ft. retaining wall Linear foot $600,000 
Route 1 embankment removal Earth excavation Cubic yard 200,000 
New roadway from Route 16 WB to Route 1 NB 22’ ft. roadway at-grade Linear foot 660,000 


Subtotal $1,460,000 







Route 1 SB to Route 16 EB Connector 
| First segment: one lane ramp on embankment 22 ft. roadway on embankment Linear foot | $1,000,000 
Second segment: one lane ramp on structure One lane viaduct Linear foot 5,400,000 
Third segment: one lane ramp on embankment 22 ft. roadway on embankment Linear foot 125,000 
Fourth segment: two lane ramp at-grade 36 ft. roadway at-grade Linear foot 150,000 
Subtotal $6,675,000 


Relocated Ramps | 
| Relocated ramp from Route 1 SB to Route 16 WB 22 ft. roadway on embankment Linear foot 600 $375,000 
| Relocated ramp from Route 16 WB to Route 1 SB 22 ft. roadway on embankment Linear foot 800 | 500,000 
Relocated ramp from Route 1 NB to Route 16 EB 22 ft. roadway on embankment Linear foot 800 500,000 
Subtotal $1,375,000 


Combined Total | $9,510,000 


Signage, pavement markings and landscaping (10%) $951,000 
Traffic management during construction (10%) $95 1,000 


Subtotal | $11,412,000 
Contingencies (15%) | $1,711,800 
Grand Total | $13,123,800 


!Not including cost of taking Prime Time restaurant. 
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4.2 New Route 1A and Route 16 Connections 


Once Route 1 and Route 16 are connected, Route 1A and Route 16 must also have seamless 
connections to complete the full Routes 1/ 16/ 1A connection. Recent developments along the 
Route 1A corridor between Mahoney Circle and Boardman Street, including proposals for two 
new hotels, a waste transfer facility, and the redevelopment of Suffolk Downs, indicate the need 
for amore comprehensive plan for the corridor. It was expected that this study could bea step 
toward for a coordinated, regionwide effort. 


Variations on several of these alternatives were presented as concepts in the Mahoney Circle 
Grade Separation Feasibility Study completed in June 1997. 


Alternative 1: Minimum-Build Providing for Left Turns 


This minimun-build alternative provides two signalized median breaks on Route 145/ Revere 
Beach Parkway to allow for left turns from Route 1A northbound to Revere Beach Parkway 
westbound and from Revere Beach Parkway westbound to Route 1A southbound. The 
interchange of Route 1A and Route 145/ Revere Beach Parkway currently provides only for 
unsignalized left turns from Revere Beach Parkway westbound to Route 1A southbound. In this 
alternative, continuous access along Winthrop Avenue/ Revere Beach Parkway is maintained 
(Figure 4-6). The Revere Beach Parkway bridge over the Rockport Line was identified as having 
a three-ton truck limit; therefore CTPS recommends replacing the bridge. 


Alternative 2: Flyover Alternative 


The second alternative provides direct connections viaflyovers between Route 1A northbound 
and Route 16 westbound, and the reverse, Route 16 eastbound to Route 1A southbound. The 
design shown is just south of Railroad Avenueand travels between the proposed H ampton Inn 
and waste transfer station sites (Figure 4-7). When combined with other proposed improvements 
at Route 1 and Route 16, this alternative would providea direct, unsignalized connection 
between Logan Airport and thetunnels and Route 1 to the north. It would not provide access in 
other directions and would not allow for access to the northern end of Suffolk Downs. Some 
elevated structures would be required on the Route 16 end near some residential neighborhoods. 


Alternative 3: Diamond Interchange with Direct Connection to Revere Beach Parkway 


This alternative provides a diamond interchange directly adjacent to Suffolk Downs. Route JA is 
realigned to the west, asin Alternative 2. Route 16/ Revere Beach Parkway, west of Route 1A, is 
realigned to the south and grade-separated over therrailroad. Through traffic on Revere Beach 
Parkway east of Route 1A, however, is interrupted because Revere Beach Parkway now travels 
through the Suffolk Downs site. The slip ramps at the diamond interchange might impact the 
existing oil storage infrastructure. In this alternative, continuous access along Winthrop 

Ave/ Revere Beach Parkway is maintained, while a new six-lane roadway is introduced through 
the Suffolk Downs parcel with a grade-separated interchange at Route 1A. Figure 4-8 shows the 
alternative. 


Alternative 4: Partial Cloverleaf Alternative 


This alternative realigns Route 16/ Revere Beach Parkway and Route 1A and places at the 
junction a partial 74 cloverleaf interchange serving all movements. One new traffic signal is 
introduced on Route 16/ Revere Beach Parkway, providing for left turns between Route 1A 
southbound and Route 16 eastbound. Earlier versions of this alternative ended under Route lA, 
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but the city of Revere objected to the potential division of neighborhoods. A partial cloverleaf 
with two signals was also considered, but the signalized left turns under the option operated no 
better than under the diamond interchange alternative. Figure 4-9 shows the proposed partial 
cloverleaf alternative. 


Cost Estimations 


The estimated costs of the Route 1A/ Route 16 interchange alternatives are summarized below: 


e §=6Alternativel 


e §=6Alternative2 


e §=6Alternative3 


e §=6Alternative4 


Add new signalized left turns at Routes 1A/ 145. 
Cost included as part of the Mahoney Circle project. 


Build two flyover ramps, Route 16 EB to Route 1A SB and Route 1A NB to 
Route 16 WB. Otherwise, identical to Alternative 1 (see above). Estimated 
total cost: $14.4 million (Table 4-6). 


Provide direct connection between Route JA and Route 16 at existing Suffolk 
Downs entrance. All moves between Routes 1A and 16 handled at two 
signalized diamond intersection. Route 16 extended to intersect with Route 
145 at Winthrop Avenue, and current Route 145 downgraded to a local 
street. Estimated total cost: $27.1 million (Table 4-7). 


Build partial 3/cloverleaf interchange serving all movements, including one 
new traffic signal providing for left turns between Route 1A SB and Route 16 
EB. Estimated total cost: $39.6 million (Table 4-8). 
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FIGURE 4-6 
Route 1A and Route 16 Connections 
Alternative 1 


New Left Turns and Signals 
At Existing Route 1A/Route 145 Interchange 


Also shown: 
Mahoney Circle Alternative 3 
Six- lane 1A 





ES Existing roadway 
New/altered roadway 








Proposed bikeway 
Abandoned railroad 











Proposed development location 
New parkland with 
bicycle/pedestrian way 


Signalized intersection 




















FIGURE 4-7 
Route 1A and Route 16 Connections 
Alternative 2 


New Route 1A/Route 16 Flyover Interchange 
Plus Alternative 1 


Also shown: 
Mahoney Circle Alternative 3 
Six- lane Route 1A 
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Scale 1:7000 














FIGURE 4-8 
Route 1A and Route 16 Connections 
Alternative 3 


New Route 1A/Route 16 Diamond Interchange 
with Route 16/Revere Beach Connector 


Also shown: 

Mahoney Circle Alternative 3 

Suffolk Downs southwest entry grade separation 
Boardman Street grade separation 

Six- lane Route 1A 





Existing roadway 
New/altered roadway 
Proposed bikeway 
Abandoned railroad 


Proposed development location 


New parkland with 
bicycle/pedestrian way 


Signalized intersection 
Scale 1:7000 
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FIGURE 4-9 

Route 1A and Route 16 Connections 
Alternative 4 

3/4 Cloverleaf at Route 1A 


with Route 16/Revere Beach Connector 


Also shown: 

Mahoney Circle Alternative 3 

Suffolk Downs southwest entry grade separation 
Boardman Street grade separation 

Six- lane Route 1A 











Existing roadway 

New/altered roadway 
Proposed bikeway 

Abandoned railroad 

Proposed development location 


New parkland with 
bicycle/pedestrian way 


Signalized intersection 
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Table 4-6 
Construction Cost Estimate for Route 1A/Route 16 Alternative 2 


























merge 


Subtotal 














$112,500 


Unit Cost Unit Number Total 
Construction Element/Subelement : Type of Construction Measure : Cost of Units Cost ! 
| Route 1A Mainline Reconstruction | | | 
Southerly project limit to WB flyover diverge _| Six lanes at-grade,102’ wide linear foot | 825 300 247,500 | 
WB flyover diverge to EB flyover merge Five lanes at-grade,90’ wide linear foot 800 900 720,000 
EB flyover merge to northerly project limit Four lanes at-grade,78’ wide linear foot 750 300 225,000 
Subtotal $1,192,500 
Westbound Flyover 
Grade to first viaduct section One-lane embankment, 22’ wide linear foot 625 900 562,500 
First viaduct section One-lane viaduct linear foot 4,500 250 1,125,000 
First viaduct section to second viaduct section One-lane embankment, 22’ wide linear foot 625 850 531,250 
Northerly retaining wall Retaining wall, 25’ high linear foot 1,200 850 1,020,000 
Second viaduct section One-lane viaduct linear foot 4,500 350 1,575,000 
Second viaduct section to grade | One-lane embankment, 22’ wide linear foot | 625 600 375,000 
Northwesterly retaining wall Retaining wall, average 15’ high 600 600 360,000 
Southeasterly retaining wall Retaining wall, average 15’ high linear foot 600 600 360,000 
Grade to westerly project limit | 44’ roadway at-grade linear foot | 400 300 120,000 
Subtotal | | $6,028,750 | 
Eastbound Flyover | | 
Westerly project limit to flyover diverge 44’ roadway at-grade linear foot 400 300 120,000 
Grade to viaduct section One-lane embankment, 22’ wide linear foot | 625 600 375,000 
Northwesterly retaining wall Retaining wall, average 15’ high linear foot 600 600 360,000 
Viaduct section One-lane viaduct linear foot 4,500 250 1,125,000 
Viaduct section to Route 1A merge One-lane embankment, 22’ wide linear foot 625 1,050 656,250 
Subtotal $2,636,250 
Eastbound Route 16 Reconstruction 
Flyover diverge to northerly project limit 36’ roadway at-grade linear foot 375 1,200 450,000 
Subtotal $450,000 
Westbound Route 16 Reconstruction 
Northerly project limit to westbound flyover 36’ roadway at-grade linear foot 375 300 112,500 


Combined Total 











$10,420,000 





Table 4-6 (Cont’d) 
Construction Cost Estimate for Route 1A/Route 16 Alternative 2 











Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Signage, pavement markings and landscaping (10%) $1,042,000 
Traffic management (10%) $1,042,000 
| 


Subtotal | $12,504,000. | 


Contingencies (15%) $1,875,600 





| Grand Total | $14,379,600 _| 





Table 4-7 


Construction Cost Estimate for Route 1A/Route 16 Alternative 3 





| Construction Element/Subelement | Type of Construction 


Route 1A Mainline NB & SB Combined 


S. project limit to Rte. 16 NB ramp diverge, SB 
merge 

S. ramps diverge/merge to Rte. 16/Rte. 145 
viaduct 

Retaining walls S. of Rte. 16/Rte. 145 

Viaduct over Rte. 16/Rte. 145 

Rte. 16/Rte. 145 viaduct to N. ramps 









Six lanes at-grade, 102’ wide 





Four lane embankment, 78’ wide 


Two 350’ retaining walls, average 15’ high 
Four-lane viaduct 
Four-lane roadway on embankment, 78’ wide 





merge/diverge 
Ramps merge/diverge to existing Rte. 145 Four-lane roadway on embankment, 92’ wide 
viaduct 
Subtotal 
Route 1A Ramps to/from Route 16/Route 145 
Rte. 1A NB off-ramp: segment | Two-lane roadway at-grade, 36’ wide 
Rte. 1A NB off-ramp: segment 2 Three-lane roadway at-grade, 44’ wide 
Rte. [A NB on-ramp: segment | 36’ roadway at-grade 
Rte. 1A NB on-ramp: segment 2 22’ roadway on embankment 
Rte. 1A SB off-ramp: segment 1 22’ roadway on embankment 
Rte. 1A SB off-ramp: segment 2 36’ roadway at-grade 
Rte. 1A SB on-ramp One lane at-grade, 22’ wide 
Subtotal 
Route 16/Route 145 EB 





36’ roadway at-grade 

36’ roadway on embankment 
Three-lane viaduct 

36’ roadway on embankment 
44’ roadway at-grade 


W. project limit to beginning of upgrade 
Beginning of up-grade to railroad viaduct 
Viaduct over railroad & bikeway 

Railroad viaduct to grade 

End of embankment through Rte. 1A 
intersections 

Rte. 1A intersections to Suffolk Downs 
intersection approach 

Intersection approach through Suffolk Downs 
intersection 


36’ roadway at-grade 


44 roadway at-grade 





Unit Cost 
Measure 


linear foot 





linear foot 


linear foot 
linear foot 
linear foot 


linear foot 


linear foot 
linear foot 
linear foot 
linear foot 
linear foot 
linear foot 
linear foot 


linear foot 
linear foot 
linear foot 
linear foot 
linear foot 


linear foot 


linear foot 





Number 
of Units 


450 


700 
250 
550 


350 


Total 
Cost 








206,250 








562,500 





420,000 
2,875,000 
687,500 


455,000 





$5,206,250 


112,500 
100,000 

93,750 
218,750 
218,750 

93,750 
180,000 





$1,017,500 


112,500 
337,500 
2,000,000 
600,000 
260,000 


600,000 





180,000 





!Does not include costs of bikeway/pedestrianway/linear park facilities. 


Table 4-7 (Cont’d) 
1 
Construction Cost Estimate for Route 1A/Route 16 Alternative 3 











Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Suffolk Downs intersection to R.B.P. 131,250 
intersection approach 36’ roadway at-grade linear foot 
R.B.P. approach through R.B.P. intersection 44’ roadway at-grade linear foot 160,000 
R.B.P. intersection to easterly project limit 36’ roadway at-grade linear foot 93,750 
Subtotal $4,475,000 
Route 145/Route 16 WB 
E. project limit through R.B.P. intersection 44’ roadway at-grade linear foot 400 450 180,000 
R.B.P. Intersection to Suffolk Downs linear foot 
intersection approach 36’ roadway at-grade 375 200 75,000 
Suffolk Downs intersection approach through 44’ roadway at-grade linear foot 
intersection 400 400 160,000 
Suffolk Downs intersection to Rte. 1A 36’ roadway on embankment linear foot 
intersection approach 375 1,700 637,500 
Intersection approach through Rte. 1A 44’ roadway at-grade linear foot 400 500 200,000 
intersections 
Rte. 1A intersections to beginning of grade 36’ roadway on embankment linear foot 375 400 150,000 
Beginning of up-grade to viaduct 36’ roadway on embankment linear foot 750 750 562,500 
Viaduct over railroad and bikeway Three-lane viaduct linear foot 10,000 200 2,000,000 
Railroad/bikeway viaduct to grade 36’ roadway on embankment linear foot 750 500 375,000 
Grade to westerly project limit 44 roadway at-grade linear foot 400 300 120,000 
Subtotal $4,460,000 
Revere Beach Parkway: Mill Street to 
Winthrop Avenue 


Segment 1: Mill Street to Vinal Street 22’ roadway at-grade linear foot 315,000 
Segment 2: Vinal Street to Winthrop Avenue 44’ roadway at-grade linear foot 440,000 











Subtotal $755,000 








'Does not include costs of bikeway/pedestrianway/linear park facilities. 


Construction Cost Estimate for Route 1A/Route 16 Alternative 3 


Table 4-7 (Cont’d) 





Construction Element/Subelement 


Revere Beach Parkway: Winthrop Avenue to 


Easterly Project Limit 
Winthrop Avenue intersection to railroad 
viaduct 
Railroad viaduct 
Railroad viaduct to N. Shore Road intersection 
Local access roadway 
N. Shore Rd. intersection to New Rte. 145 
intersection 
New Rte. 145 intersection to easterly project 
limit 
Subtotal 
Traffic Signals and Miscellaneous 
Signals at Rte. 1A/Rte. 16/Rte. 145 intersections 
Signals at New Rte. 145/Suffolk Downs 
intersection 
Signals at New Rte. 145/R.B.P. intersection 
Signals at Winthrop Ave./Old Rte. 16 
intersection 
Signals at New R.B.P./N. Shore Road 
intersection 
U-turn under Rte. 1A/Rte. 16/Rte. 145 viaduct 
Subtotal 


Combined Total 


| Type of Construction 


44’ roadway at-grade 


| Four-lane viaduct 
44 roadway at-grade 
22’ roadway at-grade 
Four-lane roadway at-grade, 78’ wide 


Four-lane roadway at-grade, 78’ wide 


Traffic signals 
Traffic signals 


Traffic signals 
Traffic signals 


Traffic signals 





22’ roadway at-grade 


Unit Cost 
Measure 


per intersection 
per intersection 
linear foot 
linear foot 
linear foot 


linear foot 


per intersection 
per intersection 


per intersection 
per intersection 


per intersection 


linear foot 





Signage, pavement markings and landscaping (10%) 
Traffic management (10%) 


Contingencies (15%) 


Unit 
Cost 


11,500 
400 
300 
750 


750 


75,000 
75,000 


75,000 
75,000 


75,000 


300 





Number 
of Units 





100 
2,300 
900 
800 


250 


Subtotal 


Grand Total 


Total 
Cost 


100,000 


1,150,000 
920,000 
270,000 
600,000 


187,500 
$3,227,500 
150,000 
75,000 


75,000 
75,000 


75,000 


45,000 
$495,000 


$19,636,250 
$1,963,625 
$1,963,625 





$23,563,500 


$3,534,525 








$27,098,025 _| 








'Does not include costs of bikeway/pedestrianway/linear park facilities. 


Table 4-8 
1 
Construction Cost Estimate for Route 1A/Route 16 Alternative 4 











Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure of Units 
S. project limit to Rte. 16 EB ramp diverge Six-lane roadway at grade linear foot 825 350 288,750 
Ramp diverge to Rte. 16/Rte. 145 viaduct Six-lane embankment linear foot 1,650 500 825,000 
Retaining walls S. of Rte. 16/Rte. 145 viaduct Two 350’ retaining walls, average 15’ high linear foot 600 700 420,000 
Viaduct over Rte. 16/Rte. 145 Six-lane viaduct linear foot 18,500 200 3,700,000 
Rte. 16/Rte. 145 viaduct to Old Rte. 145 viaduct | Six-lane embankment, 102’ wide linear foot 1,650 800 1,320,000 
Retaining walls from Rte. 16/Rte.145 viaduct to | Two 800’ retaining walls, average 25’ high linear foot 1,000 1,600 1,600,000 
Old Rte. 145 viaduct 
Replacement viaduct over Old Rte. 145 Six-lane viaduct linear foot 18,500 150 2,775,000 
Replacement Old Rte. 145 viaduct to N. project | Six-lane roadway partially at grade linear foot 1,200 300 360,000 
limit 
Subtotal $11,288,750 
Route 1A Cloverleaf at Route 16/Route 145 

Frontage road NB from S. project limit to U- One-lane roadway at grade 22’ wide linear foot 300 830 249,000 
Turn 
U-turn from NB to SB frontage road Two-lane roadway at grade 36’ wide linear foot 375 200 75,000 
Frontage road SB from U-Turn to S. project One-lane roadway at grade 22’ wide linear foot 300 830 249,000 
limit 
Ramp from Rte. 1A NB to Rte. 145 EB One-lane roadway at grade 22’ wide linear foot 300 1,000 300,000 
Ramp from Rte. 145 EB to Rte. 1A NB One-lane roadway at grade 22’ wide linear foot 300 200 60,000 
Segment #1 

Ramp from Rte. 145 EB to Rte. 1A NB One-lane roadway on embankment linear foot 625 550 343,750 
Segment #2 
Ramp from Rte. 145 EB to Rte. 1A NB One-lane viaduct linear foot 4,500 100 450,000 
Segment #3 
Ramp from Rte. 1A NB to Rte. 145 WB One-lane roadway on embankment linear foot 625 700 437,500 
Segment #1 
Ramp from Rte. 1A NB to Rte. 145 WB One-lane roadway at grade 22’ wide linear foot 300 200 60,000 
Segment #2 














'Does not include costs of bikeway/pedestrianway/linear park facilities. 


Table 4-8 (Cont’d) 


Construction Cost Estimate for Route 1A/Route 16 Alternative 4 


Construction Element/Subelement 





Route 1A Cloverleaf at Route 16/Route 145 
(Cont’d) 
Ramp from Rte. 145 WB to Rte. [A NB 
Segment #1 
Ramp from Rte. 145 WB to Rte. [A NB 
Segment #2 
Ramp from Rte. 1A SB to Rte. 145 WB 
Segment #1 
Ramp from Rte. 1A SB to Rte. 145 WB 
Segment #2 
Ramp from Rte. 1A SB to Rte. 145 EB 
Ramp from Rte. 145 WB to Rte. 1A SB 
Segment #1 













Segment #2 
Ramp from Rte 145 EB to Rte. 1A SB 
Subtotal 


Ramp from Rte. 145 WB to Rte. LA SB 


Route 16/Route 145 EB 
W. project limit to beginning of upgrade 
Beginning of up-grade to railroad viaduct 
Viaduct over railroad & bikeway 
Railroad viaduct to grade 
Grade to Rte. 1A NB off-ramp 
Rte. 1A NB off-ramp to Suffolk Downs 
intersection approach 
Suffolk Downs intersection approach through 
Suffolk Downs intersection 
Suffolk Downs intersection to Revere Beach 
Parkway (R.B.P.) intersection approach 
R.B.P. approach through R.B.P. intersection 
R.B.P. intersection to easterly project limit 

Subtotal 














Type of Construction 





One-lane roadway at grade 22’ wide 





One-lane roadway on embankment 





One-lane roadway on embankment 
One-lane roadway at grade 


Two-lane roadway at grade 
One-lane roadway at grade 


One-lane roadway on embankment 


One-lane roadway at grade 


Three-lane roadway at grade 
Three-lane roadway on embankment 
Three lane viaduct 

36’ roadway on embankment 
Four-lane roadway at-grade 
Three-lane roadway at grade 


Four-lane roadway at-grade 
Three-lane roadway at grade 


Four-lane roadway at-grade 
Three-lane roadway at grade 


'Does not include costs of bikeway/pedestrianway/linear park facilities. 








Unit Cost 


Measure 


linear foot 


linear foot 


linear foot 


linear foot 


linear foot 
linear foot 


linear foot 


linear foot 


linear foot 
linear foot 
linear foot 
linear foot 
linear foot 
linear foot 


linear foot 


linear foot 


linear foot 
linear foot 





Unit 


300 











625 









625 





300 


375 
300 


625 


100 


375 


10,000 
750 


375 
500 
375 


500 
375 





Number 
of Units 


400 


600 


600 


500 


150 
200 


650 


300 


Total 







120,000 
375,000 
375,000 
150,000 


56,250 
60,000 


406,250 


30,000 





$3,796,750 


112,500 
337,500 
2,000,000 
600,000 
425,000 
525,000 


200,000 
150,000 
200,000 


93,750 
$4,643,750 




















Table 4-8 (Cont’d) 
1 
Construction Cost Estimate for Route 1A/Route 16 Alternative 4 











Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure of Units 
Route 145/Route 16 WB 
E. project limit through R.B.P. intersection Four-lane roadway at grade linear foot 500 450 225,000 
R.B.P. Intersection to Suffolk Downs Three-lane roadway at grade linear foot 375 200 75,000 
intersection approach 
Suffolk Downs intersection approach through Four-lane roadway at grade linear foot 500 400 200,000 
intersection 
Suffolk Downs intersection to on-ramp from Three-lane roadway at grade linear foot 375 1630 611,250 
Rte. 1A NB 
On-ramp from Rte. 1A NB to Rte 1A SB off- Four-lane roadway at grade linear foot 500 600 300,000 
ramp 
Rte. 1A SB off-ramp to beginning of grade Three-lane roadway at grade linear foot 375 300 112,500 
Beginning of grade to viaduct Three-lane roadway on viaduct linear foot 750 750 562,500 
Viaduct over railroad and bikeway Three-lane viaduct linear foot 10,000 200 2,000,000 
Railroad/bikeway viaduct to grade Three-lane roadway on embankment linear foot 750 500 375,000 
Grade to westerly project limit Four-lane roadway at grade linear foot 500 300 150,000 
Subtotal $4,611,250 
Revere Beach Parkway: Mill Street to 
Winthrop Avenue 
Segment 1: Mill Street to Vinal Street 22’ roadway at-grade linear foot 300 1,050 315,000 
Segment 2: Vinal Street to Winthrop Avenue 44 roadway at-grade linear foot 400 1,100 440,000 
Subtotal $755,000 














'Does not include costs of bikeway/pedestrianway/linear park facilities. 


Construction Cost Estimate for Route 1A/Route 16 Alternative 4 


Construction Element/Subelement 


Revere Beach Parkway: Winthrop Avenue to 


Easterly Project Limit 


Type of Construction 








Table 4-8 (Cont’d) 


Unit Cost 
Measure 





Unit 





Number 
of Units 





Total 











Winthrop Avenue intersection to railroad 44’ roadway at-grade linear foot 100,000 
viaduct 
| Railroad viaduct Four lane viaduct linear foot 11,500 100 1,150,000 
Railroad viaduct to N. Shore Road intersection | 44 roadway at-grade linear foot 400 2,300 920,000 
| Local access roadway | 22’ roadway at-grade linear foot | 300 900 270,000 | 
N. Shore Rd. intersection to New Rte. 145 Four lanes at-grade, 78’ wide linear foot 750 800 600,000 
intersection 
New Rte. 145 intersection to easterly project Four lanes at-grade, 78’ wide linear foot 750 250 187,500 
limit 
Subtotal $3,227,500 
Traffic Signals and Miscellaneous 
Signals at westerly cloverleaf limit Traffic signals per intersection 75,000 1 75,000 
Signals at new Rte. 145 / Suffolk Downs Traffic signals per intersection 75,000 1 75,000 
intersection 
Signals at new Rte. 145 / Revere Beach Parkway | Traffic signals per intersection 75,000 1 75,000 
intersection 
Signals at Winthrop Ave. / Old Rte. 16 Traffic signals per intersection 75,000 1 75,000 
intersection 
Signals at new Revere Beach Parkway / North _ | Traffic signals per intersection 75,000 1 75,000 
Shore Road intersection 
Subtotal $375,000 
Combined Total $28,698,500 
Signage, pavement markings and landscaping (10%) $2,869,850 
Traffic management (10%) $2,869,850 
Subtotal | $34,438,200 
Contingencies (15%) $5,165,730 
Grand Total | $39,603,930 








!Does not include costs of bikeway/pedestrianway/linear park facilities. 
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4.3 Route 1, North of Copeland Circle 


With the Routes 1/ 16 and 1A/ 16interchanges improved to allow connections between Route 1 
and Route 1A, Route 1 north of Copeland Circle requires improvements to the Lynn/ Salem Street 
and Route 99 interchanges. The poor geometry of the Lynn/ Salem Street interchange makes it an 
unsafe location, a fact reflected in the observation that two of the ramps are used by fewer than 

10 vehicles each in the peak hour. Three alternatives were developed, ranging from aminimum 
level of investment to major reconstruction of Route 1. 


Alternative 1: Ramp Changes Only, No Bridge Reconstruction 


The first alternative can be accomplished fairly quickly, with a minor investment of funds. This 
interchange concept converts the quasi-cloverleaf interchange that exists today into, effectively, a 
diamond interchange, while retaining all movements. The number of ramps would be reduced 
from seven to four. Thesecond, northern off-ramp from Route 1 northbound would be closed, 
and a left-turn pocket would be added from the first off-ramp to Salem Street. On the 
southbound Route 1 side, the southernmost on- and off-ramps, both used by minimal numbers of 
vehicles, would be closed. 


The existing northbound Route 1 dimbing lane would be restriped and designated a general- 
travel lane. At the present time, most vehicles entering from the on-ramp wait for an opening in 
the second travel lane, rather than using this climbing lane, which results in long queues for the 
on-ramp. Acceleration and deceleration lanes, currently missing on Route 1, are also proposed. 
Figure 4-10 shows the alternative 


Alternative 2: Ramp Geometry Changes and Railroad Bridge Reconstruction 


Under Alternative 2, the three-lane section in the northbound direction would be extended from 
Copeland Circleto the first off-ramp to Salem Street. This widening would becoupled with the 
acceleration lane for the Salem Street on-ramp in the southbound direction. The existing Route 1 
bridge located between Copeland Circleand the interchange over the railroad right-of-way 
would berebuilt in order to allow athird lanefor acceleration (southbound) and deceleration 
(northbound). This reconstructed bridge would no longer need to accommodate railroad 
vehicles, as the right-of-way is the proposed path for the Bikeway-to-the-Sea. The ramps would 
be reconfigured on the southbound side, with the north on-ramp closed in favor of anew south 
on-ramp with better geometrics and an acceleration lane. Figure 4-11 shows the alternative. 


Alternative 3: Consistent Six-lane Roadway, Lynn Street Interchange and Railroad Bridge 
Reconstruction, New Northbound Barred at Route 99 


Alternative 3 reconstructs the Route 1 bridge over Salem Street/ Lynn Street as well as the 
railroad bridge, allowing for three travel lanes in each direction on Route 1 north from Copeland 
Circle to Route 99 (where it already has three lanes in each direction). This addition of lanes 
would require shifting the alignment of Route 1 in the vicinity of Rowes Quarry toward the 
eastern side, wherethe right-of-way on the western sideis restricted by existing developments. 
The new on/ off-ramps would have acceleration/ deceleration lanes, better turning radii, and full 
movements at their intersections with Lynn and Salem streets. The Route 1 southbound/ Lynn 
Street intersection would probably need to besignalized to accommodate the left turn from the 
off-ramp. An additional proposal included in this alternativeis improvement of the connection 
between Route 1 northbound and Route 99. The new connection would provideanormal right- 
lane merge from Route 99 to Route 1 northbound. Figure 4-12 shows the alternative. 
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Cost Estimations 
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Tables 4-9 to 4-11 summarize the estimated costs of each alternative. 


Alternative1 


Alternative2 


Alternative3 


Close three existing ramps, redesign the northbound on-ramp, make minor 
changes on Salem Street, and designate the existing dimbing lane as athird 
travel lane. Estimated total cost: $235,000. 


Add third lane on Route 1 (both direction) between Copeland Circle and 
Lynn Street, reconstruct railroad bridge, and reconfigure Lynn Street 
interchange. Estimated total cost: $3.9 million. 


Reconstruct Route 1 as a six-lane highway between Copeland Circle and 
Route 99. Within this section of roadway, reconstruct the railroad bridge and 
the Lynn Street interchange, and the Route 1/ Route 99 interchange. 
Estimated total cost: $33.6 million. 
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FIGURE 4-12 
Route 1 North 
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Construction Element/Subelement 


Route 1 Northbound 


Table 4-9 
Construction Cost Estimate for 
Route 1 North Alternative 1 


Unit Cost 


Type of Construction Measure 





Build left-turn at first off-ramp terminal 
Redirect right-turn at on-ramp 
Close second off-ramp 


Route 1 Southbound 


| 22’ roadway at-grade linear foot 





Close second off-ramp 
Close second on-ramp 


| 22’ roadway at-grade linear foot 
- nominal 
Subtotal | 
| - nominal 
- nominal 
Subtotal 








Unit 
Cost 


300 
300 





Number 
of Units 


200 
200 


Total 
Cost 


60,000 | 
60,000 
10,000 

$130,000 | 
20,000 | 
20,000 
$40,000 


Combined Total $170,000 


Signage, pavement markings and landscaping (10%) 
Traffic management (10%) 


Contingencies (15%) 


Subtotal 


Grand Total 


$17,000 | 


$17,000 


$204,000 


$30,600 
$234,600 











Table 4-10 


Construction 


Cost Estimate for 


Route 1 North Alternative 2 





Construction Element/Subelement 











Route 1 Mainline 
NB added lane, Copeland Circle on-ramp to RR 
viaduct 
SB added lane, RR viaduct to Copeland Circle 
off-ramp 
Viaduct over abandoned RR/Bikeway-to-the- 
Sea 
NB added lane, RR viaduct to Lynn St. off-ramp 
diverge 









Subtotal 
Route 1 Northbound Off-Ramp 
Route | diverge to grade 
Grade to Salem Street 
Subtotal 





Northerly Lynn St./Salem St. Intersection 
Rebuild intersection 
Subtotal 


Route 1 Northbound On-Ramp 


Type of Construction 






22’ roadway on embankment 











22’ roadway on embankment 
Six-lane viaduct 






22’ roadway on embankment 


22’ roadway on embankment 
22’ roadway at-grade 





Roadway at-grade 





Redirect right-turn at on-ramp 
Close related off-ramp 
Route 1 Southbound First On-Ramp 


22’ roadway at-grade 





Close ramp 
Subtotal 
Route 1 Southbound Second On-Ramp 





Lynn Street to embankment start 
Embankment Start to Route 1 merge 
Close related off-ramp and old on-ramp 
Subtotal 
Combined Total 


22’ roadway at-grade 
22’ roadway on embankment 





linear foot 


linear foot 
linear foot 


linear foot 


linear foot 
linear foot 


nominal 


linear foot 
nominal 


nominal 


linear foot 


linear foot 
nominal 





Unit Cost 


Measure 


Unit 
Cost 


625 
625 
15,000 


625 


625 
300 


300 


300 
300 





Number 
of Units 


1,000 
1,000 
50 


350 


300 
300 


200 
300 


Total 
Cost 





625,000 





625,000 
750,000 












218,750 
$2,218,750 
187,500 
90,000 
$277,500 
40,000 
$40,000 
60,000 
10,000 


$70,000 
10,000 


$10,000 


60,000 
90,000 
40,000 
$190,000 
$2,806,250 











Table 4-10 (Cont’d) 
Construction Cost Estimate for 
Route 1/Lynn Street/Salem Street Interchange Alternative 2 


Signage, pavement markings and landscaping (10%) $280,625 


Traffic management (10%) 


Contingencies (15%) 


Subtotal 


Grand Total 





$280,625 
$3,367,500 | 
$505,125 | 


$3,872,625 _| 





Table 4-11 
Construction Cost Estimate for 


Route 1 North Alternative 3 


























! Assumes southern project limit at north Copeland Circle ramps merge/diverge and northern project limit at Collins Avenue in Saugus. 











Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Route 1 Mainline 

New eight-lane Route 1, Copeland Circle ramps 
to RR overpass 130’ roadway on embankment Linear foot 2,000 1,000 2,000,000 
Retaining wall on eastside of Route 1, Copeland 
Circle ramps to RR overpass Average 15’ high Linear foot 600 1,000 600,000 
New Route | Viaduct over abandoned 
RR/Bikeway-to-the-Sea Eight-lane viaduct Linear foot 18,500 50 925,000 
New six-lane Route 1, RR overpass to Lynn 
Street overpass 110’ roadway on embankment Linear foot 1,900 600 1,140,000 
New Route 1 Viaduct over Lynn Street Eight-lane viaduct (staged) Linear foot 25,000 80 2,000,000 
New six-lane Route 1, Lynn Street overpass to 
embankment end 110’ roadway on embankment Linear foot 1,900 300 570,000 
New six-lane Route 1, embankment end to north 
of Rowes Quarry 110° roadway at-grade Linear foot 825 2800 2,310,000 
Ledge cut work on the eastern side of Route | Approximately 40’ wide, 2,330’ long, average 
near Rowes Quarry 15’ high, with an expansion factor of 1.375 Cubic yard 40 71,200 2,848,,000 
Add-a-lane Route 1 NB and SB, north of Rowes 
Quarry to Route 99 on/off ramps Add-a-lane roadway reconstruction Linear foot 250 4,600 1,150,000 
New three-lane Route | NB, Route 99 off-ramp 
diverge to embankment start Three-lane one-direction roadway at-grade Linear foot 500 450 225,000 
New six-lane Route 1, embankment start to 
Route 99 overpass 110° roadway on embankment Linear foot 1,900 400 760,000 
New Route 1 Viaduct over Route 99 Six-lane viaduct (staged) Linear foot 20,000 120 2,400,000 
New six-lane Route 1, Route 99 overpass to 
embankment end 110’ roadway on embankment Linear foot 1,900 400 760,000 
New three-lane Route 1 NB, embankment start 
to northern project limit Three-lane one-direction roadway at-grade Linear foot 500 500 250,000 
Add-a-lane Route 1 SB, northern project limit to 
embankment start Add-a-lane roadway reconstruction Linear foot 250 500 125,000 
Add-a-lane Route | SB, embankment end to 
Route 99 on-ramp merge Add-a-lane roadway reconstruction Linear foot 250 450 112,500 

Subtotal $18,175,500 


Route 1/Lynn Street/Salem Street Interchange Alternative 3 


Table 4-11 (Cont’d) 
Construction Cost Estimate for 





Construction Element/Subelement 


Route 1/Lynn St./Salem St. Interchange 


Rt. | NB off-ramp, diverge to grade 
Rt. | NB off-ramp, grade to Salem Street 

| Rt. | NB on-ramp, Salem St. to embank. start 
Rt. 1 NB on-ramp, embank. start to Rt. 1 merge 

| Rt.1SB off-ramp, diverge to grade 
Rt. 1 SB off-ramp, grade to Lynn Street 
Rt. | SB on-ramp, Lynn Street to embank. start 
Rt. | SB on-ramp, embank. start to Rt. 1 merge 

Subtotal 


Type of Construction 


22’ roadway on embankment 
36’ roadway at-grade 
36’ roadway at-grade 
22’ roadway on embankment 
eae roadway at-grade 

36’ roadway at-grade 

36’ roadway at-grade 

22’ roadway on embankment 





Unit Cost 
Measure 


Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 


Unit 
Cost 


625 
375 
375 
625 
625 
375 
375 
625 


Number 
of Units 


400 
250 
100 
300 
300 
150 
200 
300 


Total 
Cost 


250,000 
93,750 
37,500 | 

187,500 
187,500 | 
56,250 
75,000 
187,500 
$1,075,000 





Route 1/Route 99 Interchange 





Rt. | NB off-ramp, diverge to Rt. 99 
Rt. | NB on-ramp, Rt. 99 to Rt. 1 merge 
New two-lane local access road 
Two-lane Rt. 99, access road to Rt. 1 NB ramps 
Rt. 99 underpass Rt. 1 
Retaining walls on Rt. 99 cut section 
Slip ramp from Rt. 99 WB to Rt. 1 SB 
Subtotal 


22’ roadway at-grade 
22’ roadway at-grade 
36’ roadway at-grade 
36’ roadway at-grade 
78° roadway cut 

25’ high 

22’ roadway at-grade 


Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 
Linear foot 


300 
300 
375 
375 
1,200 
1,200 
300 


405,000 
405,000 
562,500 
75,000 
300,000 
600,000 
45,000 
$2,392,500 





Traffic Signals and Other 





Traffic Signals at Lynn/Salem St. interchange 

Traffic Signals at Rt. 99and Rt. 1 NB ramps 

General demolition of old Rt. I/Rt. 1 viaducts 
Subtotal 


Traffic signals 
Traffic signals 





per intersection 
per intersection 
total estimate 


75,000 
75,000 





150,000 
75,000 
2,500,000 
$2,725,000 








Combined Total $24,368,000 
Signage, pavement markings and landscaping (10%) $2,436,800 
Traffic management (10%) $2,436,800 


Contingencies (15%) 


Subtotal 


Grand Total 





$29,241,600 





$4,386,200 
$33,627,800 
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4.4 New Route 1A/Chelsea Street Bridge Connection 


Lack of good access to Chelsea from Route 1A and Logan Airport, and the presence of regional 
trucks on local Che’sea streets, were two of the biggest concerns expressed by Chelsea in this 
study. The Chelsea Street Bridge Connector, which provides direct access to the new Chelsea 
Bridge, is designed to improve these problems. 


Thenew connection would not only improve access to Chelsea and provide a direct path for 
trucks, but it would draw traffic away from Day Squarein East Boston, which all Chelsea-bound 
traffic currently uses. In addition, it could move air freight traffic between Logan Airport and 
Chelsea. Figure 4-13 shows the proposed connection. 


The estimated cost for a direct connection between Route 1A and the Chelsea Street Bridgeis 
$34.8 million. Table 4-12 shows the breakdown of these costs. 


4.5 Brown Circle 


Brown Circleis located at the junction of Route 60 and Route 107 in Revere. Therotary has four 
legs, each with two lanes entering and two exiting except the southern leg, which only has one 
approaching and onedeparture lane. The rotary carries heavy volumes during the peak 
commute hours in all directions, resulting in a poor level of service (LOS) and ahigh accident 
rate. The community is concerned about how therotary will operate once the Mahoney Circle 
project is completed. 


Route 60 is a four-lane east-west major arterial that is currently the primary connector between 
Route 1 and Route 1A and Logan Airport. It also connects the lower N orth Shore communities to 
interior communities and highways north of Boston, such as Malden, Medford, and Interstate 93. 
Route 107 is a four-lane major arterial on thenorth side of Brown Circle that connects Revere to 
Lynn and other communities to the north. South of Brown Circle, Route 107 is a two-lane street 
that travels through Revere’s central business district and is commonly referred to as Broadway. 


During both the AM and PM peak hours, the rotary currently operates at LOS E, which is defined 
as being at capacity. During the AM peak hour, the heaviest volumes entering the rotary are 
from Route 107 southbound and Route 60 eastbound. The heaviest departure volumeis to Route 
60 eastbound. The high number of left-turning vehicles from Route 107 southbound interferes 
with the Route 60 eastbound approach. The combination of left-turning traffic from Route 107 
southbound and through and left-turning traffic from Route 60 eastbound within the rotary 
makes it extremely difficult for Broadway traffic to find sufficient gaps to enter as well. Although 
Route 60 westbound has a high number of vehicles entering the rotary, it operates at LOS B since 
most vehicles circulating within the rotary depart for Route 60 eastbound. 


During the PM peak hour, most of the traffic entering the rotary originates from Route 60 
westbound and exits to Route 107 northbound and Route 60 westbound. This creates long 
queues on Route 60 westbound as traffic waits for a gap against the still busy circulating traffic 
within therotary. This queue, however, usually dissipates from time to time due to the upstream 
signal at Revere Street. The traffic approaching from Broadway also experience long waits 
entering the rotary dueto the single-lane approach and the heavy Route 60 eastbound volume. 


With the high number of vehicles using this rotary, it is common for motorists to force their way 
into the rotary, cutting off the circulating traffic, which leads to a high accident rate. The 
Mahoney Circle Grade Separation Study showed that 117 accidents occurred at Brown Circlein 
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Table 4-12 


Construction Cost Estimate for Route 1A/Chelsea Street Bridge Connection 

















Subtotal 














$1,930,000 


Unit Cost Unit Number Total 
| Construction Element/Subelement | Type of Construction Measure | Cost of Units Cost | 
Route 1A Mainline Northbound 
Bennington Street to Saratoga Street Three lane viaduct linear foot 10,000 750 7,500,000 
Saratoga Street to new overpass Three lane embankment linear foot 1,000 450 450,000 
New overpass to Addison Street 44’ roadway at-grade linear foot 400 1,300 520,000 
Subtotal $8,470,000 
Route 1A Mainline Southbound 
Addison Street to new overpass 44’ roadway at-grade linear foot 400 1,150 460,000 
New overpass to on-ramp merge Three lane embankment linear foot 1,000 250 250,000 
Ramp merge to Saratoga Street Four lane embankment linear foot 1,200 500 600,000 
Saratoga Street to Bennington Street Three lane viaduct linear foot 10,000 500 5,000,000 
Subtotal $6,310,000 
Connector between Route 1A NB & Chelsea 
Street Bridge 
Bennington Street to new overpass One lane viaduct linear foot 4,500 800 3,600,000 
New bridge over Rte. 1A NB & SB One lane viaduct linear foot 4,500 400 1,800,000 
| New bridge to Chelsea Street Bridge approach | 44’ roadway at-grade linear foot | 400 400 160,000 _| 
| Subtotal | $5,560,000 
Connector between Chelsea Street Bridge & 
Route 1A SB 
| Chelsea St. Bridge approach to overpass | 44’ roadway at-grade linear foot | 400 300 120,000 | 
embankment 
Embankment to overpass One lane embankment linear foot 625 200 125,000 
New bridge to Route 1A SB One land viaduct linear foot 4,500 350 1,575,000 
Subtotal $1,820,000 
Ramp from East Boston Local to Chelsea Street 
Bridge 
Saratoga Street to beginning of grade 22’ roadway at-grade linear foot 300 350 105,000 
Beginning of grade to overpass One lane embankment linear foot 625 400 250,000 
New bridge over Route 1A NB & SB One lane viaduct linear foot 4,500 350 1,575,000 














Table 4-12 (Cont’d) 
Construction Cost Estimate for Route 1A/Chelsea Street Bridge Connection 























Unit Cost Unit Number Total 
Construction Element/Subelement Type of Construction Measure Cost of Units Cost 
Ramp from Chelsea Street Bridge to East 
Boston Local 
Connector roadway to grade One lane embankment linear foot 625 400 250,000 
Roadway to Saratoga Street 22’ roadway at-grade linear foot 300 950 285,000 
Subtotal $535,000 
Ramp from East Boston Local to Rte. 1A NB 
Chaucer Street to Rte. 1A merge 22’ roadway at-grade linear foot 300 500 150,000 
Subtotal $150,000 
Ramp from Rte. 1A SB to East Boston Local 
Rte. 1A diverge to connector ramp merge 22’ roadway at-grade linear foot 300 1,500 450,000 
Subtotal $450,000 








Combined Total $22,225,000 
Signage, pavement markings and landscaping (10%) $2,522,500 


$2,522,500 


Traffic management (10%) 


Contingencies (15%) 


Subtotal 


Grand Total 








$30,270,500 
$4,540,575 


$34,810,575 
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1993, only 14 fewer than the number that occurred at Mahoney Circle (the second-highest 
accident location in M assachusetts between 1990 and 1993) the same year. The majority of the 
accidents at Brown Circle were merge and sideswipe (64%), followed by rear-end accidents 
(21%). Two alternatives were developed to improvethe poor LOS and the high accident rate at 
Brown Circle. 


Alternative 1: Signalization of Brown Circle 


The first alternative considered was to convert the rotary into a standard four-legged, signalized 
intersection. Theintersection would be channelized so as to adequately handle and store the 
turning vehicles, while remaining as much as possible inside the existing right-of-way. Theland 
currently occupied by the rotary and the wide medians on most approaches allow for the 
necessary long storage lanes for left-turning traffic. Most of the approaches would require two 
left-turn lanes to store the vehicles and put as many turning vehicles through as possible without 
negatively affecting other movements during exclusive phases. The southbound Route 107 
approach and the westbound Route 60 approach would also require exclusive right-turn lanes to 
handle those heavy volumes. Figure 4-14 shows the proposed design and the proposed phasing 
and timing plan based on the existing volumes. 


Analysis of the proposed phasing and timing plan indicates that this signal would operate at an 
overall LOS D and C during the AM and PM peak hours, respectively, with no approach 
experiencing aLOSlower than D. TheAM peak would havealower LOS due to the high 
number of left turns from Route 107 southbound to Route 60 eastbound. Installation of a traffic 
signal at Brown Circle should also reduce accidents at this location, especially the merge-related 
types of accidents, such as sidewipes. 


Alternative 2: Grade Separation of Route 60 Through Traffic from Rotary 


Removing a portion of the existing volumes from the rotary would improve traffic flow and 
reduce accidents. Route 60 has the most through traffic, and removing these vehicles from the 
rotary would make the most sense. This could be accomplished by constructing an overpass or 
underpass separating Route 60 from Brown Circle, and building on- and off-ramps to connect 
Route 60 main lines to the rotary. The ramps would continue to allow all turning movements 
within Brown Circle. The Route 107 approaches would be unaffected. Figure 4-15 shows the 
alternative. 


Using the same SIDRA? (Signalized and unsignalized Intersection Design and Research Aid) 
analysis used to model the existing rotary conditions, the through movements entering Brown 
Circle on Route 60 wereremoved and the intersection was reanalyzed. Theresults show that the 
LOSin theAM peak hour for the rotary would beLOSA. Dueto the heavy vehicular movement 
from Route 60 westbound to Route 107 northbound during the PM peak hour, the off-ramp from 
Route 60 westbound to the rotary would need to betwo lanes. According to the SIDRA analysis, 
a single off-ramp at this location would operate at LOS F, but a two-lane off-ramp entering the 
rotary would be LOSC and result in an overall LOS B for the entire rotary. All other on- and off- 
rampsto and from Route 60 could remain onelane. 


Grade separation of Brown Circle would bring about a greater improvement in the operations at 
the rotary than would signalization, but it would also be a more expensive solution and might 
require some additional right-of-way. However, this option would help turn Route 60 into a free- 
flow highway to be used as the primary connector to Route 1A and Logan Airport for North 


' SIDRAS, Rahmi Akcelik and Mark Besley, ARRB Transport Research Ltd., January 1998. 
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Figure 4-14 
Existing Traffic Volumes and Estimated Levels of Service 
Brown Circle Signalization 
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Figure 4-15 
Existing Traffic Volumes and Estimated Levels of Service 
Brown Circle Grade Separation 
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Shore communities. This study’s recommendation that Route 16 be made the primary connector 
and that through-town traffic be diverted away from Route 60 makes this option aless attractive 
alternative than it would be outside the context of that recommendation. 


4.6 Route 60 Corridor between Brown Circle and Copeland Circle 


CTPSalso investigated improvements to Route 60 between Brown and Copeland circles. The 
CTPS travel time studies indicate congestion and delay at the Brown Circle rotary. Delay and 
congestion on Route 60 WB during the PM peak between Brown Circle and Copeland Circle 
(Route 1) far outweighs the Brown Circle approaches. This is primarily due to the two traffic 
signals in the vicinity of the Northgate Shopping Center at Sigourney Street and Charger Street. 
Thesignals allow left turns from Route 60 to the N orthgate Shopping Center and vice versa, and 
queues develop at the two intersections due to the high volume of left turns. In the PM peak 
hour, queues on Route 60 westbound can extend from Charger Street into Brown Circle. 


Two improvement alternatives were proposed: (1) signal progression all the way from Revere 
Street to the N orthgate M all (including new signals at Brown Circle), and (2) removal of signals 
and the prohibition of left turns between Brown and Copeland circles. In thesecond alternative, 
left turns would be accomplished via U-turns at Brown Circle or Copeland Cirdeand anew 
entrance to the N orthgate Shopping Center might be feasible using existing unfinished ramps out 
of Copeland Circle or anewly improved Ward Street behind the mall. 


Alternative 1: Coordinate Traffic Signals between Revere Street and Copeland Circle 


This alternative could accompany the signalization of Brown Circle described above (Alternative 
1), or could accompany a do-nothing alternative at Brown Circle. Themain points of this 
alternative are that it: 


e =Allowsall existing turns to still occur 

e Reduces travel time and delays currently encountered between Brown Circle and Copeland 
Circle 

e Isnotableto completely eiminate congestion at the intersection of Route 60 and Revere 
Street 


The existing wide median on Route 60 allows for additional through or left turn lanes to be 
added if necessary. Current volumes do not warrant additional expansion, and the alternatives 
proposed for the Route 1/ Routel6 and Route 1A4/ Route 16 connections in this study should, if 
implemented, reduce future traffic volumes on Route 60. However, future expansion remains an 
option if needed. 


Alternative 2: Eliminate Two Traffic Signals, Relocate Access to N orthgate Shopping Center, and 
Close the Route 60 M edian 


This alternative is proposed as an accompaniment to the Brown Circle grade separation 
alternative (Alternative 2) described above. The main components of the present alternative are 
that it: 


e Eliminates traffic signals at N orthgate Shopping Center (Sigourney Street) and Charger Street 
e Prohibits all median crossings and closes the median on Route 60 between Brown Circle and 
Copeland Circle 


e =Allowsright turns from Route 60 WB to the shopping center and vice versa 
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e Uses Brown Circleas aU-turn point for Route 60 EB traffic and local traffic south of Route 60 
wishing to access N orthgate Shopping Center and Route 60 WB 

e Uses Copeland Circle as aU-turn point for Route 60 WB traffic and local traffic north of 
Route 60 wishing to access the area south of Route 60 and Route 60 EB 

e ~=Provides free-flow traffic conditions between Brown Circle and Copeland Circle, and a 
much-improved travel time 


This alternativein combination with the Brown Circle grade separation alternative would 

provide free-flow traffic conditions all along Route 60. The only remaining traffic signal on Route 
60 between Mahoney Circleand Brown Circle would exist at Revere Street, wherea grade 
separation option could also be considered. 


An additional eement of this alternative includes relocating the main entrance to the shopping 
center off of Copeland Circle. In the northeast quadrant of Copeland Circle, between the west 
approach of Route 60 and the north approach of Route 1, there are uncompleted ramps that were 
once planned for the 1-95 north project that was halted in the 1970s. Theramps could be used to 
tieinto the rear of Northgate Shopping Center’s parking lot and serve as its primary entrance and 
exit. If this were implemented, the impact on business at the shopping center dueto the closure 
of the Route 60 median would be reduced. 
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5 TRAVEL DEMAND FORECASTS 


In order to ascertain the extent of future travel demand and whether the demand can be 
accommodated by the proposed long-range alternatives, CTPS developed a set of future-year 
(2020) travel demand forecasting models. Based on the future traffic volumes predicted by the 
mode's, CTPS estimated the effects of the alternatives on travel patterns in the study area and on 
the levels of service of new signalized intersections. The method used to examine these effects 
involved combining the alternatives into “packages.” This chapter, after describing how the 
travel demand forecasting models were developed and defining the packages of alternatives, 
summarizes the travel patterns and intersection levels of service predicted under the various 
packages. 


5.1 Development of Travel Demand Forecasting M odels 


The modeling area is somewhat larger than the study area. In addition to the five study-area 
communities (Chelsea, East Boston, Everett, Malden, and Revere), it includes Winthrop, 
Charlestown, and a portion of the!-93 corridor in Somerville. CTPS modeled two time periods: 
the AM peak hour and the PM peak hour. The base year under study is 1996 and the future year 
is 2020. 


The base-year network was windowed from the CTPS regional network (covering 164 
communities in eastern Massachusetts). It was then exported to TRIPS,1 and more links and 
traffic zones were added for analysis purposes. These network modifications included detailed 
coding of Mahoney Circle, Sweetzer Circle, Santilli Circle, and the Wellington MBTA station area, 
and additional traffic zones for the Suffolk Downs area, the Wonderland area, Northgate 
Shopping Center, the future Gateway Shopping Center, Wellington Station, and the future 
Telecom City development. The resulting traffic zone system consists of 92 internal traffic zones 
and 24 external stations (Figure 5-1). 


The base-year trip table was extracted from the regional peak-period highway vehicular trip 
table. It was expanded in accordance with the addition of traffic zones, and then factored from 
peak period (6:00-9:00 AM, 3:00-6:00 PM ) to peak hour using factors (0.42 for AM, 0.40 for PM) 
derived from study area trip information from the 1991 Household Home Interview Survey. The 
extracted trip table was used as a seed table and was reestimated (calibrated) based on available 
recent traffic counts. The calibration was conducted using the trip table estimator of TRIPS. 


The future-year model was developed based on forecasts of enployment and population. These 
were mostly Urban Ring Project forecasts, which were primarily assembled by the Metropolitan 
Area Planning Council in consultation with city and town planners in 1996 and 1997. Some 
employment projections in the study area were adjusted based on information provided by TAC 
members. 


Table 5-1 shows the base-year (1996) and future-year (2020) population, household, and 
employment figures that were used in this study, listed by city/ town and traffic zone. 

Population is expected to stay almost the same, but households are expected to increase by 7%, as 
average household size is predicted to decrease somewhat. However, employment is expected to 
increase by 25.5%, as the study area’s commercial attractiveness is expected to grow when the 





: TRIPS, Version 7.1, MVA Systematica, March 1997. 
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City/Town/ 


Neighborhood 


Traffic 
Zone 


Population 


Table 5-1 
Lower North Shore Area Population, Household, and Employment Forecasts 


Household 


Employment 





1996 


eee 


1996 


2020 


—ee 


= = 


































































































































































































East Boston 1,527| 1,540 588 625 
East Boston 2,583| 2,612 1,005] 1,071 ae a 
East Boston anos EBosim [301 of of of of of 50, a | 450] 686] 236 56 
[East Boston | 4 | 24 |) $391] 151] 
East Boston stoser |S 1,692, 1.721 55 662/710 i 1 etait 1,051 3 
East Boston 1,570] 1,599 = 662] 711 #4 898 on 
East Boston 1,211} 1,240 = 493 532 
[East Boston [| 8 | 1,927] 1,942 15] 816] 867 a ata 37 
Heston tS Boston 2,799] 2,828 29| 1,052] 1,120 & ttt 181 
East Boston 1 2,159] 2,188 29| 946] 1,011 406] 406 
East Boston By 1,328| 1,340 12] 485/516 244] 244 
East Boston 58 1,214] 1,220 6] 575] 609 z 189| 189 : 
544| 578 34) 59], 59 0 
East Boston 60 1,756] 1,948 192] 740] 867 127] 545| 545 0 
East Boston 61 51 51 0 ay 28 1] 399] 399 0 
East Boston 62 302] 302 O] 125] 132 7] 816| 816 0 
East Boston 64 65 65 0 30 32 2] 104] 104 0 
[Logan Airport | 21 [| Of Oo] Of, Off 13,225] 14,223 998 
Logan Airport 76 0 0 0 0 0 0 780 803 23 
Logan Airport 71 7 0 0 {| 0 0 {| 465] 1,115 650 | 
Logan Airport 78 48 48 0 23 24 1 820 820 0 
2 810 56] 100 
11 5,145 458| 2,036 312[ 1,172 
Orient Heights | 80 70 16 6 23 a7 4] 160| 160 0 
Orient Heights | 63 | 1,979] 2,132 153 7 797] 909 112 | 2 120 : 
Chelsea 22 3,823] 3,926 103] 1,308] 1,480 172] 952] 1,055 103 
1,114 335] 692 299] 359 
2,781| 3, 234[ 946 185] 5,392 
Chelsea 25 1,771| 7,615 -156| 3,053] 3,294 241| 2,085] 3,935] 1,850 
fae 26 7 7,010] 6,840 4 2,648| 2,839 191 7 950] 1,048 98 | 
Chelsea 92 145/132 -13 60 60 0} 400] 700 300 
6,036] 6,086 50] 1,837] 2,040 203{ 921] 1,126 205 
Revere 33 6,165| 6,222 57| 2,384] 2,546 162] 1,039] 987 5 
Revere 34 4,262] 4,295 33 1,623] 1,730 107] 436| 523 87 
Revere 35 5,131| 4,944 -187| 1,862] 1,896 34[ 779| 765 -14 
Revere 82 311] 300 -ll]169| 172 3] 560/692 132 
933| 899 -34[ 298] 304 6{ 211] 340 129 
Revere 36 4,580| 4,443 -137| 1,995] 2,047 52] 1,155] 1,479 324 
Revere 37 3,599| 3,654 55| 1,610] 1,778 168] 435] 412 -23 
Revere 81 1,644| 1,644 O] 820] 820 O] 928] 1,697 769 
Revere 38 4,484| 4,353 -131| 1,822] 1,871 49| 1,146] 1,200 54 
7,418| 7,130 -288| 3,050] 3,101 51{ 1,448] 1,717 269 
Revere 40 4,259| 4,140 -119| 1,805] 1,856 51] 163] 163 0 
Everett 50 7,160| 7,571 -189] 3,114] 3,208 94] 1,651] 1,652 0 
Everett 51 7,109| 7,523 -186| 3,152] 3,249 97| 571] 591 20 
Everett 52 5,746 | 5,686 -60] 2,318] 2,423 105] 634| 695 61 
Everett 53 4,196] 4,378 182] 1,700] 1,877 177) 2,251] 1,429 -822 
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(cont.) 


Table 5-1, cont. 
Lower North Shore Area Population, H ousehold, and Employment Forecasts 




























































































City/Town/ | Traffic Population Household Employment 
Neighborhood | Zone | 1996 | 2020 | Change | 1996 | 2020 | Change | 1996 | 2020 

Everett 90 0 0 0 0 0 0 O| 4,521] 4,521 
Everett 54 5,702| 5,645 -57]| 2,386] 2,495 109] 1,757| 1,756 2 
3,491| 3,575 84| 1,470] 1,590 120] 340361] 21. 
1,097| 1,027 -70 
Everett 84 0 0 0 0 0 0 0] 1,150] 1,150 
Malden 41 | 8,269] 7,974 = 3,443] 3,499 = 2,274| 2,330 * 
Malden 42 6,330] 6,124 -206| 2,557] 2,609 52| 1,478] 1,482 4 
3,657| 3,571 -86| 1,894] 1,950 56] 1,410] 1,411 I 
Malden 87 476| 626 150] 241] 319 78] 6,741; 8,570] 1,829 
Malden 44 5,785| 5,601 -184] 2,249] 2,295 46] 384] 355 -29 
Malden 91 0 86 86 0 37 37| 1,065] 1,678 613 
Malden 45 4,349| 4,232 -117| 1,560] 1,601 41} 989} 1,093 103 
3,023| 2,968 55 
Malden 46 3,173| 3,141 -33] 1,301] 1,358 57] 602] 561 -4] 
Malden 47 5,440| 5,272 -168] 2,126] 2,173 47| 314] 283 -31 
Malden 48 6,504| 6,287 217] 2,561] 2,611 50] 2,798] 2,883 86 
Malden 49 7,211] 8,368| —1,157| 2,925] 3,590 665} 1,223] 3,088] 1,865 
32] 383 351 16] 192 176| 287] 2,026] 1,739 
Medford 86 3,179| 3,179 O] 1,346] 1,458 112] 1,297] 3,184] 1,887 
Medford 89 4,342] 4,594 251] 1,875] 2,196 321] 3,775] 3,956 180 
Total 





completion of the Central Artery and other transportation projects increases its accessibility, 
especially to nearby Boston. Among the enployment increases, those associated with the Mellon 
Bank, Telecom City, Gateway Shopping Center, and Mystic Center projects are expected to have 
the most substantial impact on the area. Other major developments include expansions of M ystic 
Plaza and Parkway Center, some manufacturing and warehouse expansions in Chelsea, and 
three new hotels in Revere. 


Thesocioeconomic forecasts were input to the 2020 CTPS regional model, and a preliminary 
future-year network and a seed future-year trip table for this study were then extracted from the 
regional model. The preliminary future-year network was updated by adding the new links and 
new traffic zones in the study area. It was further updated based on the assumption that the 
following projects will be completed by 2020: 


e Central Artery/ Tunnel 

e Grade separation at Mahoney Circle - Alternative 1 in the feasibility study? 
e Grade separation at Boardman Street 

e Threelanes on Route 1A from Boardman Street to Mahoney Circle 

e MBTA Urban Ring Project 

e MBTA BlueLine extension to Beverly 


> This seed trip table would be further adjusted. 
‘ Mahoney Circle Grade Separation Feasibility Study, Final Report, Vollmer Associates with Sam Park 
Associates, prepared for MassHighway, June 1997. 
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e Improvements to Sweetzer Circle from Gateway Shopping Center project 
e Better connection between Commercial Street and Corporation Way 
e Access from Route 16 westbound to Parkway Center Redevelopment in Chelsea 


This future-year base network was used as a future “no-build” scenario. The various future-year 
long-range alternatives were then built upon this base. 


The future-year trip table was obtained by applying a set of calibration factors to the seed trip 
table. The calibration factors were derived by comparing the base-year calibrated trip table to the 
base-year seed trip table (difference of cell value to cell value). After application of the factors, 
thetrip table was checked for reasonableness of cell values, especially for the major external 
stations and the internal traffic zones with major trip generators, and necessary adjustments were 
made based on base-year count extrapolation and enployment classification analysis. 


5.2 Alternative Packages for Analysis 


For analysis purposes, long-range improvement alternatives were bundled into packages 
representing combinations of alternatives that might be recommended. Forecasts of future traffic 
volumes were developed for each package. 


A fundamental problem identified in the study area is the poor connections between Route 1 
north (serving North Shore communities) and Route 1A south (including access to the tunnels 
and theairport). The long-range alternatives, except those for Route 1 north of Copeland Cirde 
and the Route 1A/ Chelsea Street Bridge connection, were aimed in large part at addressing this 
problem. Basically, an improved connection between Route 1 and Route 1A can be accomplished 
via either Route 60 or Route 16. The packages of alternatives may be grouped according to which 
of the two competing ideas they employ. Table 5-2 summarizes the combinations of alternatives 
at the various locations for each package. 


Table 5-2 
Alternative Packages for Analysis 





Alternative Packages 


Long-Range Alternative Ae 6 | 7 18Al8B/8scl 9 
Route 1/16 Interchange Alternative | Ix{ [xX] 


Ean a es, 
Route 1/16 Interchange Alternative 2 44-4 
Route 1/16 Interchange Alternative 2 Revised Eee 
Route 1/16 Interchange Alternative 3 rf | | [x] | 
Route 1/16 Interchange Alternative 4 lien a 


Route 1A/16 Alternative 1 x | X 

Route 1A/16 Alternative 2 

Route 1A/16 Alternative 3 x|X]X 
Route 1A/16 Alternative 4 

Route 1 North of Copeland Cir. Alternative | 


Route | North of Copeland Cir. Alternative2] [| [| | [| | | |] 
Route | North of Copeland Cir. Alternative 3 atic oe 


Route 1A/Chelsea Street Bridge Connection X | X 
Brown Circle Signalization xX 


Brown Circle Grade-Separation rxXi|x{[x] [| 


if 


x< 
<|X< x< x< 
x< x< x< 
x< 

















<| ><] >< 























<| ><] >< 
<| ><] >< 
<| ><] >< 
<| ><] >< 


1. Includes 1 removing signals along Route 60 from Mahoney Circle to Copeland Circle. 





CEP 138 








KS 


L {A 
\A 
a) 


a 
p 


\ 
TF 








Tos 

so 

a 
: | 






GE - . SVS \ 
hy CSET} 
<yjl a 


a Wh 











ee ee 
ATX 


a 
WT PES 











7 ae Ss 
o= | 


i Ee] PSLE 

















| 










































































nal 
= ey \ LI i 
2s | Ml 
ex bei As i LING : il 
i Nes ae = 
x A a. al 


ES, = ~ | 
EIR AS SOAS 


~ 





—= 
—=h\ 
7 


ih =7 

iy I 
eA a Sige Y 
ss Se Gr = ep 


NR [ESS LC Ve 





: i Chis 
XK | CNS 
\ i SeNene 

a NN) ry) = 








BOUNDARIES 
BOUNDARIES 


KEY 
CITY/TOWN 
TRAFFIC ZONE 





Transportation Improvement Study 


Lower North Shore 
Traffic Zone System 


FIGURE 5-1 





TheLowe North ShoreTransportation Improvenent Study 


Packages 1 to 3 make Route 60 the main link between Route Land Route 1A. Thisis 
accomplished by grade separating Brown Circle and by removing signals and ediminating left 
turns along Route 60 between M ahoney Circleand Copeland Circle. Packages 4to 9 proposeto 
utilize Route 16 as the primary link, with improved connections at Route 1 and Route 1A. 
Package 9 is the package recommended by this study. It was developed based on analyses of the 
forecasts for Packages 1 to 8C and discussions with TAC members on the feasibility of each 
alternative. 


5.3. Travel Demand Analyses of Alternative Packages 


The model runs performed for the various packages of long-range alternatives indicated that they 
would have significant impacts on travel patterns in the study area in 2020, especially those 
packages that utilize Route 16 as the primary link between Routes 1 and 1A and provide 
improved connections between Routes 1 and 1A. Figure5-2 to 5-23 contain the peak hour traffic 
volumes along major roadways and levels of service at three intersections (Routes 1/ 16, Routes 
1A4/ 16, and Brown Circle) that were forecasted to result from the implementation of each of the 
packages are shown in Figures 5-2 to 5-23 (which follow page 149). The sections below 
summarize the information for, respectively, Packages 1-3, Packages 4—8c, the three new 
signalized intersections, and the recommended package, Package 9. The percentage increase and 
decrease in traffic volumes are given in ranges of values in many cases, because the values vary 
by package and by time period; for more specific data, consult the figures. 


Summary of Traffic Impacts Associated with Improved Connections between Route 1 and Route 
1A via an Upgraded R oute 60 (Packages 1-3) 


Thetravel demand forecasts for Packages 1 to 3 indicated that the Route 60 improvements 
(including grade separation of Brown Circle, Revere Street, and Mahoney Circle) ease traffic on 
Route 16 in the section between Route 1 and Route 107 and the section west of Route 1, but attract 
additional traffic to Route 60 in the section between Copeland Circleand Brown Circle and the 
section between Brown Circle and Mahoney Circle. Packages 1 and 2 are focused on upgrades to 
Route 60, Package 3, however, also includes the improved connection between Route 1 and 
Route 16 (Alternative 1) and therefore produced a somewhat different result. The predicted 
impacts of Packages 1 and 2 and those of Package 3 are summarized below. 


Difference in traffic volumes in the peak direction, compared to 2020 base case: 
e Route 60 between Copeland and Brown circles (Revere) 


- Packages1&2: 40-50% increase 
- Package 3: 15-40% increase 


e Route 60 between Brown and Mahoney circles (Revere) 


- Packages1&2: 10-20% increase 
- Package 3: Approx. the same as base case 


e Route 16 between Route 1 and Route 107 (Chelsea/ Everett) 


- Packages1&2: 10-15% decrease 
- Package 3: 5-35% increase 


e Route 16 west of Route 1 (Chelsea/ Everett) 


- Packages1&2: 10-15% decrease 
- Package 3: 15-20% decrease 





141 CTPS 


TheLowe’ North ShoreT ransportation Improvenent Study 


e Route 1A south of Route 16 (Revere/ East Boston) 


- Packages1& 2: O-5% increase 
- Package 3: 0-5% increase 


e Route 107 near Brown Circle (Revere) 


- Packages1& 2: 40-100% increase 
- Package 3: 40- 100% increase 


e Route 107 near Route 16 (Revere) 


- Packages1& 2: 5-15% decrease 
- Package 3: 5-15% decrease 


Summary of Traffic Impacts Associated with Improved Connections between Route 1 and Route 
1A via Route 16 (Packages 4—8C) 


Overall, the travel demand forecasts for Packages 4 to 8C indicated that the improved 
connections between Route 1 and Route 1A via Route 16 direct traffic around Revereand greatly 
alleviate traffic congestion on Route 60. Under these packages, a large portion of crosstown 
traffic between Route 1 north (N orth Shore area) and Route 1A south (Logan Airport, Boston) 
would be channeled through Route 1 and Route 16, instead of through Route 60 or Route 107, 
which could then better serve local traffic. The predicted impacts of Packages 4 to 8C are 
summarized below4. 


Difference in traffic volumes in the peak direction, compared to 2020 no-build base case: 
e Route60 between Copeland and Brown circles (Revere) 
- Packages4—-8C: 25-40% decrease 
e Route 60 between Mahoney and Brown circles (Revere) 
- Packages 4—-8C: 20-40% decrease 
e Route 16 west of Route 1 (Chelsea/ Everett) 
- Packages4—-8C: 15-30% decrease 
e Route 16 between Route 1 and Route 107 (Chelsea/ Revere) 
- Packages4—-8C: 35-70% increase 
e Route 1 between Copeland Circle and Route 16 (Revere/ Everett) 
- Packages 4—-8C: 10-20% increase 
e Route 1A south of Route 16 (Revere/ East Boston) 
- Packages 4—-8C: 10-15% increase 
e Route 1A north of Mahoney Circle (Revere) 
- Packages 4—-8C: Approx. thesameas base case 
e Route 107 near Brown Circe (Revere) 
- Packages 4—-8C: Approx. 10% decrease 
e Route 107 near Route 16 (Revere) 
- Packages4—-8C: 10-30% increase 


: Package 9 (the recommended package) also improves connections between Routes | and 1A via Route 
16; its traffic impacts are summarized in the concluding section of this chapter. 
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e Revere Beach Parkway east of Route 1A (Revere) 


- Package 4: Approx. 5% increase 
- Packages5-8C: Approx. 80% decrease 


Summary of Predicted Level of Service at New Signalized Intersections 


The predicted 2020 traffic volumes (turning movements) at all the new signalized intersections in 
each package were input to the Highway Capacity Software program (HCS, based on 1994 
Highway Capacity M anual) for intersection level of service (LOS) analysis. The analyses were 
doneat a planning level to determine if an acceptable LOS (A—D) could be achieved through 
selection of appropriate signal timing under the proposed configuration for each new signalized 
intersection in each package. Table 5-3 summarizes the LOS analyses for these intersections and 
for the intersection of Routes 1A and 145 with upgraded signalization. 


Route 1/ Route 16 


With the new signals at theintersection of Route 16 at Route 1, the analysis showed that a single 
left-turn lane from the Route 1 southbound off-ramp (Route J/ 16 Alternative 1; Figure 4-1) 
would beinadequate to handle the projected volumes. This is shown in theLOS analysis of 
predicted PM peak hour traffic conditions under Package 3. However, if two left-turn lanes were 
provided for the off-ramp (Route 1/ 16 Alternatives 2, 2 Revised, and 3; Figures 4-2, 4-3, and 4-4), 
the intersection would operate at LOS C or D on all approaches. This is shown in the LOS 
analyses of predicted AM and PM peak hour conditions under Packages 5, 6, 7, and 9. 


At the new signalized left turn from Route 16 westbound to Route 1 northbound, the low turn 
volumes generated by Package 3 (improvements focusing on Route 60) would be easily 
accommodated. However, thehigher predicted volumes of Package 6 would force either the 
through vehicles on Route 16 or the left turns to operate at LOS F. This led to the conclusion that 
the new signal at this location is not appropriate and that anew ramp option (Route 1/ 16 
Alternatives 2-4) is needed for the Route 16 westbound/ Route 1 northbound move under any 
Route 16-preferred package. 


Route 16 Extension at Route 1A 


Alternative 3 for the intersection of Route 1A and the new extension of Route 16 includesa 
diamond interchange with signals on Route 16 separating the left-turn and through moves at 
both the Route 1A northbound and southbound on- and off-ramps (Figure 4-8). Packages 6 
through 8C all includeAlternative 3, which extends Route 16 through Suffolk Downs to provide 
asouthern connection to Revere Beach. 


The new signal on the Route 1A southbound side of the intersection would operate at LOS D or 
better for both the AM and PM peak hours in all the packages, although someindividual moves, 
principally left turns, might be LOSE or F inthePM peak hour. However, the other new signal 
(Route 1A northbound side) would havea large number of left turns to and from Route 1A 
northbound in the PM peak hour (over 2,000) and would operate at LOS F in the PM peak hour 
under all packages that include it. The LOS analysis showed that even two left-turn and three 
through lanes are not sufficient to carry the projected volumes through thesignal. Alternative 4 
(Figure 4-9), a partial cloverleaf grade separation with the Route 1A southbound sidesignal being 
retained, was developed to improve operations and was incorporated in Package 9. 
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Table 5-3 
Predicted Level of Service at New or Upgraded Signalized Intersections 


Package 1 


Package 5 Package 8A | Package 8B | Package 8C 


PAM | PM {| AM | PM { AM [ PM [ Am | pm] AM | PM | AM | PM {| AM [ PM AM | pm | AM | PM | AM | PM [ AM | PM | 


LT from SB off-ramp PNA | NAT NAT NAT OT € TNT NAT oT of cf of ¢ { oT NAT NAT NAT NAT NAT NAT ¢c [ c | 


Route 16 WB 
Route 16 EB 


New - Route 1 SB at Route 16 [NATIDNATIONATIENAT[ D_[_F [UNAT[ONAT] c_| C [c | _D | D | D [=NATIONAT[ONAT|ONATIONAT[ONAT] c | D_| 


Intersection 








New - Route 1 NB at Route 16 


LT to NB on-ramp 
Route 16 WB 
Route 16 EB 


Cc 


New - Route 16 Ext.atRoute1ASB_ | NA | NA [| NA | NA | NA | NA | NAT NAT C | Cc {| ¢ |] c}?et}ctToteftoryetyetyoiytcic | 





Route 16 EB - Through | NA | NA | NA] NAT NAT NAT NAT NT ATsBt_ATsaBT_ATATATATA TA TA tT A [NA TNA 


New - Route 16 Ext.atRoute1ANB | NA | NA | NA | NA | NA | NA [| NA | NAY D | F | D | & | DT eB | Dp | | Db | eB | Db | OF TNA | NA | 
Route 16 EB - LT NA_[_NA | NA | NA | NA | NA [| NA | NA | F [| F 
Route 16 WB - Through NA_[_NA | NA | NA [| NA [| NA | NA [ NA | D E 


Route 16EB-Through | NA_| NA | NA| NA | NA | NA | NA [ NA] 0_| 0 {0 | 0] 0] 0] 0 |e |r ]oJ]e |r |o |c 
Route 16 WB - Through NA NA NA NA NA NA NA NA A A A A A A A B A A A A NA NA 

Route 16WB-LT _—————S—S*diCNA [NA | NA | NA | NA | NAP NAT NA] © | O{e|o]fo|]rFffofe|{cl|fo4fc | | NA] NA] 
IT trom SB offramp | NA_|_NA_|_NA| NA | NA | NA | NA [NA] 0 | F [0 | 0 | 0 |r| 0 |o | || 0 | D_[ NA [NA 
LT trom SB offramp | NA | NA NA | NA| NA| NA| NA[ NA] 0 | Of Oo |]Fr]o]o0]o]e{Frl[ofojfr|c|c | 


E E FF F* [NA |_NA 
D E E D_[_NA |_NA 


FE 
E 











IRT from NB off-ramp |_NA_|_NA| NA | NA | NA | NA] NA | NA] 8 | 8 | 8] 8 {6 ]|].6 {6 |e ]o0 |e |. | 8 | NA]_NA| 
LTtrom NB off-ramp | NA | NA | NA | NA] NA | NA| NA | NATO | P| O]F{o]F{ofr|]s |r| o |r | NA [NA | 
Reus OED RT PNA NA WAP NA] 0 -t-c-}-s-|-c{-s--c-|-s-|-o-| 6 WR NeW] —o[ 
Route 60 EB - RT NA NA NA NA NA NA ie B Cc B Cc B B NA NA NA NA Cc C 
Route 60 EB - Through NA NA NA NA NA NA D B Cc Cc B Cc B D B NA NA NA NA 
outs SUEY >| na WNC ef et oe ee et eNO 
Route 60WB-RT___|_NA_|_NA| NA | NA] NA | NA] 8 | 0 | 8 | 8 | 8 | 8 {6 | c | 68 | 6 | NA|NA| NA | NA] 8 |e _| 
E 
A 


Cc 
E 


Cc 
D 
Cc 


A 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 


Route 107 NB - Through NA NA NA NA NA NA Cc D Cc Cc Cc Cc Cc Cc Cc Cc NA NA NA NA Cc E 
Route 107 NB - LT NA NA NA NA NA NA B Cc B Cc Cc B Cc B Cc NA NA NA NA B B 


D Cc D Cc Cc Cc Cc 
A A A A A A A 


Cc 
A 


Cc 
A 


A NA NA NA NA NA 
A NA NA NA NA NA 
A NA NA NA NA NA 


N. 
N 
N 








Route 60 WB - Through 


Route 60 WB - LT 
Route 107 NB - RT 





B 


Route 107 SB - RT NA NA NA NA NA NA E F E B E F E B E B NA NA NA NA D Cc 
Route 107 SB - Through NA NA NA NA NA NA Cc Cc Cc Cc Cc Cc Cc Cc Cc Cc NA NA NA NA Cc D 


Upgraded - Route 1A SB at Route 145 B B B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Route 145 WB - Through A A A A A A A A NA NA NA NA NA NA NA NA NA NA NA NA NA NA 





Route 107 SB-LT PNATNA NANA NAT NAL O[e}|o{tcfofofo|fo|o |. {NA| NA|NA| NAL O | c_ 


LT 
Through 








Route 145 WB 
Route 145 EB 


B B B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
B B B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 


Route 145 EB - RT rs -s}|s),s8 {cs |. | 8 | NA |_NA| NA | NA|_NA| NA |_NA [NA {NA | NA | NA | NA | _NA | NA] 
Upgraded - Route 1A NB at Route 145 B B B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Route 145 WB - Through B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 


B 


B 
B 


B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
B B B B B B B B NA NA NA NA NA NA NA NA NA NA NA NA NA NA 


RT from NB Route 1A off-ramp Ps totsy,;c{sj{]c fe |e | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA] NA | NA 


B 
B 


Through 
te 1A off-ramp 


ou 











Route 145 EB 
LT from NB R 


Volume-to-capacity ratio (v/c) > 1.2; delay could not be reasonably estimated. 


F*: 
NA: Not Applicable. 
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Brown Circle 


CTPS evaluated replacement of the existing Brown Circle with a fully signalized intersection. 

Left turns, through movements, and right turns would be allowed from all approaches (Figure 4- 
14). As analyzed, there would be two left-turn and two through lanes at the approaches of 
eastbound and westbound Route 60 and southbound Route 107, and only one of each at the 
northbound Route 107 approach. Such an intersection would operate at LOS D or better under 

all the packages that include it (Packages 4 through 8A and Package 9). A freeright turn is 
necessary from Route 60 westbound to Route 107 northbound and from Route 107 southbound to 
Route 60 westbound in most of the packages. 


It also should be noted that all the packages that include Brown Circle signalized also include 
improved connections between Routes 1 and 16 and between Routes 1A and 16. This diverts 
sufficient future traffic from Route 60. In the packages in which these connections are not 
improved (Packages 1 and 2), Brown Circleis grade-separated in order to accommodate the 
predicted future traffic volumes. 


Analysis of the Recommended Package (Package 9) 


The selection of individual long-range alternatives for the recommended package was based on 
the above analyses and on discussions with TAC members and operating agencies on the 
feasibility of each alternative. The package consists of Alternative 2 Revised for the Route 1/ 16 
interchange, Alternative 4 for Route 1A/ 16, Alternative 3 for Route 1 north of Copeland Circle, 
the Route 1A/ Chelsea Street Bridge connection, and signalization of Brown Cirde. As with 
Packages 4 to 8C, Package 9’s approach to improving connections between Routes 1 and 1A 
utilizes Route 16 as the primary link. The general effects on travel patterns that are described at 
the beginning of the section above on Packages 4 to 8C would also ensue from Package 9. The 
predicted impacts of the package on traffic volumes and on volume-to-capacity ratios are 
summarized below. 


Difference in traffic volumes in the peak direction, compared to 2020 no-build base case: 
e Route60 between Copeland and Brown circles (Revere) 


- AM peak hour: Approx. 40% decrease 
- PM peak hour: Approx. 25% decrease 


e Route 60 between Mahoney and Brown circles (Revere) 


- AM peak hour: Approx. 20% decrease 
- PM peak hour: Approx. 40% decrease 


e Route 16 west of Route 1 (Chelsea/ Everett) 


- AM peak hour: Approx. 30% decrease 
- PM peak hour: Approx. 25% decrease 


e Route 16 between Route 1 and Route 107 (Chelsea/ Revere) 


- AM peak hour: Approx. 70% increase 
- PM peak hour: Approx. 35% increase 


e Route 1 between Copeland Circle and Route 16 (Revere/ Everett) 


- AM peak hour: Approx. 15% increase 
- PM peak hour: Approx. 20% increase 
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e Route 1A south of Route 16 (Revere/ East Boston) 


- AM peak hour: Approx. 15% increase 
- PM peak hour: Approx. 15% increase 


e Route 1A north of Mahoney Circle (Revere) 


- AM peak hour: Approx. 10% decrease 
- PM peak hour: Approx. 5% decrease 


e Route 107 south of Brown Circle (Revere) 


- AM peak hour: Approx. 30% decrease 
- PM peak hour: Approx. 40% decrease 


e Route 107 north of Route 16 (Revere) 


- AM peak hour: Approx. 10% increase 
- PM peak hour: Approx. 25% decrease 


e Revere Beach Parkway east of Route 1A (Revere) 


- AM peak hour: Approx. 90% decrease 
- PM peak hour: Approx. 90% decrease 


The predicted traffic volumes on major roadways under Package 9 were also examined to see if 
they would exceed the roadway’s estimated capacities. It was found that all the roadways’ 
volume-to-capacity (v/ c) ratios would be expected to be under 1.0, except that Route 1 between 
Copeland Circleand Route 16in the AM and PM peak hours and Route 107 just north of Route 
16in the AM peak hour would havea v/ c ratio of 1.0. Thev/ c ratios calculated for the major 
roadways aresummarized below. This preliminary analysis indicated that the major roadways 
in the study area would be able to handle the predicted traffic volumes. 


V/ cratios calculated for major roadways, 2020, based on predicted traffic volumes and estimated 
roadway capacities: 
e Route60 between Copeland and Brown circles (Revere) 


- AM peak hour: 0.55 
- PM peak hour: 0.85 


e Route 60 between Mahoney and Brown circles (Revere) 


- AM peak hour: 0.90 
- PM peak hour: 0.65 


e Route 16 west of Route 1 (Chelsea/ Everett) 


- AM peak hour: 0.60 
- PM peak hour: 0.75 


e Route 16 between Route 1 and Route 107 (Chelsea/ Revere) 


- AM peak hour: 0.60 
- PM peak hour: 0.75 


e Route 1 between Copeland Circle and Route 16 (Revere/ Everett) 


- AM peak hour: 1.00 
- PM peak hour: 1.00 


e Route 1A south of Route 16 (Revere/ East Boston) 


- AM peak hour: 0.90 
- PM peak hour: 0.70 
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Route 1A north of Mahoney Circle (Revere) 


- AM peak hour: 0.85 
- PM peak hour: 0.85 


Route 107 south of Brown Circle (Revere) 


- AM peak hour: 0.40 
- PM peak hour: 0.35 


Route 107 north of Route 16 (Revere) 


- AM peak hour: 1.00 
- PM peakhour: 0.95 


Revere Beach Parkway east of Route 1A (Revere) 


- AM peak hour: 0.10 
- PM peak hour: 0.15 
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Figure 5-2 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hour, Package 1 
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Figure 5-3 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 1 
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Figure 5—4 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hout, Package 2 
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Figure 5-5 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 2 
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Figure 5-6 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hour, Package 3 
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Figure 5-7 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 3 
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Figure 5-8 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hout, Package 4 
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Figure 5-9 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 4 
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Figure 5-10 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hour, Package 5 
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Figure 5-11 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 5 




















































oH 
oe 3400. 5150 
(3300) (4900) 
Brown 
800 Circle 
(1400) C 
ee ate (NA) 300) J sor 
Copeland y Q) 60 
Circle aa 1900 
een) (2000) \ (2500) 
Legend gover’ St 
Volume 

Package 650 

Base Case (250) L1J 
Lo 

oe C REVERE (1650) \ (2050) 

Base Case (NA) ahoney 
Existing Circle 
Roadway —— 

Proposed ay a my (2500) ff (3650) 
Roadway 3450 || 5550 
(2600) an ; 
= 
(1750) 6 
C |}1300% C T 1300 4/1950 
(nay Le (NA)E (0) @ (0) 
oe © © © = my 
F esol (2250) F 
(400) (NA) 
1650 (NA) 
(2100) 250 1150 
(2850) (350) 
2400 § 4700 2750 § 3700 
(2350) §f (4650) Chelsea St (2450) ff (3200) 
Bridge 250 


1} 500 (600) 


(800) 


Figure 5-12 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hour, Package 6 
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Figure 5-13 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 6 
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Figure 5-14 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hout, Package 7 
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Figure 5-15 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 7 
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Figure 5-16 
Traffic Volumes and Level of Service (LOS), Year 2020 
AM Peak Hour, Package 8A 
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Figure 5-17 
Traffic Volumes and Level of Service (LOS), Year 2020 
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Figure 5-18 
Traffic Volumes and Level of Service (LOS), Year 2020 
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Figure 5-19 
Traffic Volumes and Level of Service (LOS), Year 2020 
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Figure 5-20 
Traffic Volumes and Level of Service (LOS), Year 2020 


AM Peak Hour, Package 8C 
of 
L 1 or 
oe 
so _5400\ 2700 
(5250) \ (2650) 
Brown 
350 Circle 
650 
oS) | INS? way 170 | 00 
Copeland y () 60 
Circle 
Legend 





Volume 


Package 650 
Base Case (250) 


LOS 
Package C 
Base Case (NA) 
Existing a 
Roadway 


Proposed = -_-m- 
Roadway 








1950 
(2750) 







REVERE 


(3800) § (2150) 


/ \ 
(1400) y 
145) 


(950) a 
C 1700 7/1000 


5700 
(5050) 


NA 0 
(NA) | (oa (0) 
(N A) ee ee ee 
(1750) (1600) (250) 
(NA) (NA) 
_ 1750 
(1500) oo 
4200 § 2400 Chelsea St 4500 § 1800 
2450 i 
(4150) ff (2450) Bridge 450 (4050) § (1700) 


(500) 


600 
L1J (1100) 


Figure 5-21 
Traffic Volumes and Level of Service (LOS), Year 2020 
PM Peak Hour, Package 8C 
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Figure 5-22 
Traffic Volumes and Level of Service (LOS), Year 2020 
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Figure 5-23 
Traffic Volumes and Level of Service (LOS), Year 2020 
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6 RECOMMENDATIONS 


This chapter presents this study’s recommendations regarding transportation improvements for 
the study area. These recommendations are based on analyses of the various alternatives and on 
discussions with the TAC members, the general public, and the operating agencies. They are 
presented in two categories: short-range and long-range improvements. Also included in this 
chapter is an outline of future implementing procedures for improvements. It should be noted 
that the improvements recommended in this report are generally conceptual only and would all 
be subject to further engineering study, community consensus—building, and any required 
environmental reviews prior to implementation. 


6.1 Short-Range Improvements 


The short-range improvements recommended for the various locations include traffic 
management strategies, traffic signal retiming, geometric improvements to intersections, 
pedestrian safety improvements, and other traffic improvement measures. The following 
sections summarize for each location the main points of the improvements being recommended. 
For more detailed descriptions, see chapter 3. 


6.11 Hancock Street Traffic Management, Everett 


Three alternatives were developed during the course of this study, each building on the previous 
one. The final set of recommended measures, presented below and shown in Figure 6-1, favors 
Alternative 3’s set, with afew modifications. 
e Provide contrasting crosswalks (for example, green painted) 

- Makescrosswalks more prominent 

- Reminds motorists to slow down 


e Convert High Street from one-way eastbound to one-way westbound 
- Prevents cut-through traffic 
- Improves traffic flow on Broadway by eliminating interlocking left-turn queues formed 
by left turns into Hancock Street and High Street 


e = Prohibit parking around Raymond M acKinnon Square; relocate parking to eastbound side of 
Gilmore Street 
- Improves recreational use of attractive open space 
- Clears space for fire trucks pulling in and out 


e Alternate parking on northbound and southbound sides of Hancock Street 
- Discourages speeding by visually interrupting the continuity of the roadway 
- Maintains about the same number of parking spaces 


e Provide bulb-outs and relocate signal posts 
- Improves visibility of traffic signals 
- | Encourages motorists to slow down and prepareto react 
- Shortens pedestrian crossing distances, provides protected parking bays, and decreases 
vehicle speeds by narrowing the roadway 
e Narrow Hancock Street (expand sidewalk) through commercial area 


- Encourages slow speeds through the commercial area and on the approaches 
- Helps promote area businesses 


e Givedistinctive appearance to sidewalks in commercial area (for example, brick) 
- | Encourages motorists to slow down by creating a “downtown” appearance 
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e Convert the signalized intersection at Belmont Street to a traffic circle 
- Discourages speeding upon entering Everett 
- Serves as gateway and can be used to welcome visitors to Everett 


It should be noted that the recommendation of a traffic circle at Belmont Street is a conceptual 
proposal that requires further study with respect to geometry, traffic volume, and other factors. 
Also, since the intersection is located in the city of Malden, that city’s support would be needed 
for further development of this concept. 


6.1.2 Revere Beach Boulevard Traffic Management, Revere 


The following set of improvements is recommended for Revere Beach Boulevard (RBB) in Revere 
(Figure 6-2). This recommendation received many favorable responses at the public meetings. 


e Atall gateways narrow roadway and install sign, “Entering Recreational Area: Drive 
Carefully” 
- Discourages speeding when entering RBB 
- Warns motorists that they are entering a special traffic management area 


e Provide neckdowns at pedestrian crossing areas; make crosswalks more prominent; install 
“Cross Only at Crosswalk” signs 
- Helps motorists and pedestrians see one another better 
- Encourages pedestrians to cross at appropriate locations 
- Shortens pedestrian crossing distances 
e Convert angle parking to parallel and extend sidewalk north of Revere Street 
- Enhances recreational activities along the entire beach 


e Extend MBTA bus route(s) with stops located on RBB north of Oak Island Street 
- Provides transportation for the Point of Pines area and the boulevard residents 
- Potentially reduces traffic volumes along the corridor 


6.1.3 Congested Signalized Intersections 


Traffic signal retiming and, in some cases, a signal system upgrade or geometric improvements 
are recommended for the following intersections in the study area. 


1) Bennington Street at Saratoga Street, East Boston 


Signal timing adjustments alone will not solve existing problems at this intersection. Either 
additional lanes (Alternative 1) or shifts in traffic patterns (Alternative 2) are necessary to achieve 
congestion and safety benefits. Alternative lis the recommended improvement. It adds lanes 
through on-street parking reductions. 


e¢ Eliminate curb parking within 600 feet of the intersection 

e ~=Providea left-turn lane on Bennington Street at both approaches 
e Providearight-turn laneon northbound Bennington Street 

e Add alaneto eastbound Saratoga Street 


e Reduce westbound Saratoga Street to two lanes, while giving an extra lane to the eastbound 
Saratoga Street departure 
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e Separate eastbound and westbound phases on Saratoga Street (safety benefit) 
e Upgradesignal equipment to current MUTCD standards 


The recommended plan calls for renoval of the trafficisland on the westbound approach on 
Saratoga Street as well as reduction of that approach to two lanes-oneleft-turning lane and one 
shared lane for all the movements on the approach. The lane taken away from the approach is 
given to the eastbound departure for a total of two lanes. 


On the eastbound approach on Saratoga Street, parallel parking on the left side of the roadway is 
eliminated. The roadway is restriped to allow two lanes. The left laneis a through-left shared 
lane and the right lane is a through-right shared lane. The added capacity on the eastbound 
approach and departure is needed for the PM eastbound traffic volume. 


Theimprovements to the northbound and southbound approaches on Bennington Street require 
the removal of parking on each approach and departure for a minimum of 600 feet from the 
intersection. The removal allows the addition of an exclusive left-turn lane for both directions 
and an exclusive right-turn lane for the northbound direction. The addition of the exclusive left- 
turn lanes permits storage for turning vehicles and prevents them from impeding through 
movements. It also allows two through lanes for each direction, which would adequately handle 
the traffic volumes during each peak. The exclusive right-turn lane is needed to serve the 500+ 
vehicles turning onto Saratoga Street during the PM peak hour. 


2) Main Street at Tileston/O akes Street, Everett 
Signal retiming is recommended, along with upgrading of the equipment. 


e Upgradesignal equipment to current standards 
e Change exdusive pedestrian phase to concurrent pedestrian phase 
e = Shift time from pedestrian phase to Main Street 


It is suggested that the exclusive “all-walk” pedestrian phase be eiminated and that pedestrians 
cross concurrently with parallel vehicular traffic. The green time of the exclusive pedestrian 
phase can then be shifted to M ain Street approaches to reduce intersection congestion. A 
warning sign should be installed on all right-turning approaches to remind motorists to yield to 
crossing pedestrians. 


3) Bennington Street/State Road at Winthrop A venue, Revere 


Signal timing adjustments and lane restripings are recommended. 


e Restripe eastbound Winthrop Avenue to add an exclusive right-turn lane 

e —Restripe the left lane on northbound Bennington Street as an exclusive left-turn lane 
e Separate the northbound and southbound phases (safety benefits) 

e Install “No Turn on Red” signs on each corner (pedestrian safety benefits) 


To ensure that the new right-turn lane on Winthrop Avenue is kept clear, better enforcement of 
the parking prohibition by the Revere police would be needed, as there frequently are illegally 
parked vehicles in this area. Better signage indicating the parking prohibition is also 
recommended. 
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4) Route 16 at Winthrop Avenue/Harris Street, Revere 


Signal retiming is recommended. 
e Reducecyclelength from 158 to 90 seconds 
e Reallocate green time from Route 16 to northbound Winthrop Avenue 


5) Route 1A at Revere Street, Revere 


Signal retiming is recommended. There are currently both exclusive left-turn phases and leading 
green phases. It is suggested that the exclusive left-turn phases be renoved, with theleading 
green eastbound on Revere Street beingretained for all time periods, along with aleading green 
southbound in the AM peak period and northbound in the PM peak period on Route 1A. 


Safety concerns were raised about the removal of exclusive left-turn phases. Based on the 
volumes collected on June 11, 1997, calculations indicate that the left turns on Route 1A and 
Revere Street can be made safely under permitted rather than protected green operation. If this 
retiming plan is implemented, operations should be monitored to ensure that these left turns are 
indeed made safely. 


6) Route 1A at Beach Street, Revere 


Signal retiming is recommended. 


e Reducecyclelength to 60 seconds 
e Allocatesomeof Route 1A green time to Beach Street 
e Reduceexisting yellow/ red time of 6 seconds to 4 seconds for all phases 


Observations at this intersection indicated that traffic on southbound Route 1A frequently backs 
up from Mahoney Circle during the AM peak period. Presumably this condition will not occur 
as frequently once the Mahoney Circle project is completed. 


7) Route 60 at Revere Street, Revere 


Volumes are well above the lane capacities on most approaches of this intersection. Signal timing 
adjustments cannot solve the existing problems here. Upon completion of the Mahoney Cirde 
project, assuming it can reduce the number of Route 60 southbound left turns by half, the signal 
can be retimed to operate efficiently during the AM peak and at capacity during the PM peak. 
Improvements at Mahoney Circle must be designed, in part, to draw these left turns away from 
this intersection and improve access to Wonderland parking areas from the north and west. In 
addition, extension of the Blue Line or construction of some version of the Wonderland 
Connector would be expected to draw sometrips away from Wonderland, also reducing traffic 
along Revere Street. Since no short-term solutions are available, congestion relief at Route 60 and 
Revere Street is tied to long-range improvements at Mahoney Circle and to North Shoretransit. 


6.1.4 Revere Beach Parkway (Route 16) Signal Coordination 
Signal coordination is recommended for the following intersections of Revere Beach Parkway: 


e ~=Lewis Street 
e Second Street 
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e = Spring Street 
e South Ferry Street 
e = Vine Street 


e Vale Street (traffic signal proposed by a new Stop & Shop development on the parkway) 
e Everett Avenue 

e Washington Street 

e Garfield/ Webster Street 


A preliminary traffic signal analysis does show that it is possible to provide improved service on 
Revere Beach Parkway with signal coordination. However, adjusting thetraffic signals will 
negatively affect some cross streets unless changes are made to their approaches as well. Most 
cross streets that need improvement only require the addition of a separate left-turn lane. 


The following cross streets require no additional work with Revere Beach Parkway signal 
coordination: 


e Lewis Street 

e = Spring Street 

e South Ferry Street 
e §=6Vine Street 

e §=©Vale Street 


The following streets require separate left-turn lanes at their intersection with Revere Beach 
Parkway in order to operate properly with Revere Beach Parkway signal coordination: 


e =©Everett Street 
e Washington Street 
e Garfield/ Webster Street 


Theintersection of Revere Beach Parkway at Second Street requires major reconstruction in order 
to provide acceptable traffic signal operations, dueto the high traffic volumes. Providing left- 
turn lanes on Second Street and a right-turn lane on Revere Beach Parkway eastbound would 
result in a good level of service. 


6.1.5 Pedestrian Safety Improvements 


Pedestrian safety improvements are recommended for three intersections in the study area. The 
intersections were selected based on Registry of Motor Vehicle accident records and suggestions 
from public meetings. 


1) Bennington Street at Saratoga Street, East Boston 


In addition to the traffic operation improvements presented in section 6.1.3, pedestrian safety 
improvements are recommended for this intersection. It is recommended that the exclusive 
pedestrian phase be extended from 25 seconds to 28 seconds. The new phase length is based on a 
crossing distance of 125 feet (the distance across the northbound Bennington Street leg) and a 
crossing speed of 4.5 feet per second. A 1-second all red is suggested at the end of the pedestrian 
phase to allow extra time for pedestrians to clear the intersection. 


Many pedestrians have a misconception about “Walk/ Don’t Walk” pedestrian indicators, 
believing they should be able to get all the way across the street during the “Walk” indication 
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(before the “Don’t walk” indication begins). A sign explaining pedestrian indications at 
signalized intersections may be warranted at this intersection. 


e Lengthen pedestrian phase 
e Extend southwest corner of intersection to shorten pedestrian crossing distance 
e Improve pedestrian understanding of “Walk/ Don’t Walk” indicators 


e Providemoreenforcement of prohibition of right turns on red and of exclusive pedestrian 
phase 


All of these pedestrian improvements are recommended regardless of whether the traffic 
operations improvements are made. 


2) Revere Beach Boulevard at Oak Island Street, Revere 


The recommended pedestrian improvements for this location listed below areincluded in the 
Revere Beach Boulevard Traffic Management recommendations. However, they can be 
implemented as an individual project. 


e Provide pedestrian staging areas (a.k.a. “neckdowns’”) at pedestrian crossing areas; make 
crosswalks more prominent; install “Cross Only at Crosswalk” signs 
- Helps motorists and pedestrians see one another better 
- Encourages pedestrians to cross at appropriate locations 
- — Shortens pedestrian crossing distances 


e Install new pedestrian signal for pedestrians to cross Revere Beach Boulevard 
3) Broadway (Route 107) at Central Avenue, Revere 


Traffic problems were not noted at this intersection, but this location was a source of pedestrian 
complaints at the public meetings. The following recommendations address the concerns 
expressed. 


e Repair existing concurrent pedestrian phase 

e Install full traffic signal operation 

e Install pedestrian buttons and add an exclusive pedestrian phase as part of that installation 
e Restripe crosswalks 

e Providea wheelchair ramp on the southeast corner 


This intersection is part of a closed-loop signal upgrade to be implemented at seven locations 
along Route 107 from Fenno Street to Revere Street. At the very least, the existing concurrent 
pedestrian phase will be repaired in the course of that project. Dueto the high number of 
reported accidents at this location, however, it is recommended that an exclusive pedestrian 
phase be installed. This will allow pedestrians to cross the intersection without the interference 
of turning vehicles. 


6.2 Long-Range Improvements 


Thelong-range improvements are more costly and would take longer to build than the short- 
range improvements. The main points of the recommended alternative for each location are 
summarized below. All the alternatives that were considered meet minimum feasibility 
considerations. Detailed descriptions of all of the alternatives are presented in chapter 4. 
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6.2.1 Route 1/ Route 16 Interchange 


Currently, thereis no direct connection from Route 16 westbound to Route 1 northbound or from 
Route 1 southbound to Route 16 eastbound. Fivealternatives that complete these connections 
were analyzed. Three (Alternatives 1, 2, and 2 Revised) involve at least one new signal on Route 
16, while Alternatives 3 and 4 provide complete grade separation for all movements. The 
recommended improvement is Alternative 2 Revised, which combines signalized double left-turn 
lanes from Route 1 southbound with a standard on-ramp from Route 16 westbound to Route 1 
northbound. This ramp would probably require taking the existing restaurant but no other 
structures (the exact right-of-way would be determined in thefinal design). Alternative 3 would 
preserve the restaurant, but its estimated cost of $7.3 million is considerably higher than the $3.9 
million cost of the recommended alternative. Figure 6-3 shows the recommendation. 


6.2.2 New Route 1A and Route 16 Connections 


All the alternatives for this area except Alternative 1, which aims at only aslight improvement of 
existing conditions, were evaluated according to their ability to meet the following three 
objectives (listed in descending order of importance): 


1. Improve connections between the tunnels and Logan Airport and Route 1, using Route 1A 
and Route 16 (to be successful, improving these also requires that improved connections at 
Routes 1 and 16 be constructed) 

2. Providea gateway to Revere Beach 

3. MoveRoute 16traffic away from Mahoney Circle 


Three types of alternatives were examined, along with variations on each. Alternative 2, flyover 

ramps between Routes 1A and 16, provides a direct connection for two currently difficult moves, 
Route 1A northbound to Route 16 westbound and Route 16 eastbound to Route 1A southbound, 

thus meeting thefirst objective. However, this alternative does not provide a gateway to Revere 
Beach. 


Alternative 3 provides anew direct connection between Routes 1 and JA via Route 16, creates a 
gatew ay to Revere Beach by relocating Route 16 to the southeast, and should divert a significant 
amount of traffic away from Mahoney Circle: However, this design indludes a new diamond 
(signalized) interchange, which may not be ableto handle the heavy traffic volumes forecasted. 


Alternative 4 is the recommended alternative. It is depicted in Figure 6-4 (which also shows the 
expected widening of Route JA to six lanes, the grade separation at Boardman Street, and 
improved access to Suffolk Downs at the existing driveway site). Alternative 4upgrades 
Alternative 3 by providing full grade separation for all of the important movements via a three- 
fourths cloverleaf design, and it accomplishes all three objectives. Although this is the most 
expensive alternative, requires the most land takings, and is the most visually imposing design, it 
isthe only one which would accommodate a major redevelopment at Suffolk Downs plus other 
expected growth in the corridor. The alignment, as shown in Figure 6-4, would miss most of the 
proposed developments in the area, and could be moved in response to environmental and 
economic development concerns. 


The “green” aspects of both Alternatives 3 and 4, including new parks with pedestrian/ bicycle 
paths and waterfront access, are important components of these designs, and it is the 
recommendation of this study that they be included in any final design. 
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6.2.3. Route 1, North of Copeland Circle 


As mentioned in chapter 2, poor geometrics, the absence of acceleration and deceleration lanes, 
low design speeds on Route 1, and the close spacing of ramps result in operational problems at 
the Route 1 interchange with Salem Street/ Lynn Street in Malden. Three alternatives, ranging 
from safety improvements for the existing ramps to a complete redesign of Route 1 in the area, 
were considered. 


Both minor and major improvements are recommended. To make immediate improvements to 
the safety of the interchange, Alternative 1 should be implemented. This would require the 
closing of three of the existing ramps, aslight redesign of the northbound on-ramp, minor 
changes on Salem Street, and designation of the existing cdimbing lane as athird travel lane 
Figure 6-5 shows Alternative 1. 


Long-term, particularly if Rowes Quarry is redeveloped, a more significant increase in capacity is 
called for. For accomplishing this, Alternative 3 is recommended. Alternative 3 provides for 
complete reconstruction of the Salem Street/ Lynn Street and Route 99 interchanges and the 
addition of athird lane on Route 1 throughout the segment between Copeland Circle and the 
Route 99 interchange. Figure 6-6 shows this recommendation. 


6.2.4 New Route 1A/Chelsea Street Bridge Connection 


Lack of good access to Chelsea from Route 1A and Logan Airport, and the presence of regional 
trucks on local Che’sea streets, were two of the biggest concerns expressed by Chelsea in this 
study. The Chelsea Street Bridge Connector, which provides direct access to the new Chelsea 
Bridge, is designed to address both problems and is the recommended improvement (Figure 6-7). 
Itnot only would improve access to Chelsea and providea direct path for trucks, but would also 
draw traffic away from Day Squarein East Boston, which all Chelsea-bound traffic must 
currently use. In addition, this new connection could improve the flow of air freight traffic 
between Logan Airport and Chelsea. 


6.2.5 Brown Circle 


This rotary at the intersection of Route 107 and Route 60, Brown Circle, is the scene of frequent 
accidents and congestion. Two options for improving operations were analyzed: grade separation 
of Route 60 through traffic and conversion of the rotary to a signalized intersection. The signal 
alternative is recommended. Key points regarding this alternative indude: 


- Four to five lanes (including two left-turn lanes) are required on some approaches to 
effectively handle existing volumes 

-  Littleor no right-of-way acquisition is necessary 

- — Improves the level of service for the overall intersection (to LOS D) and on most 
approaches (to LOS D or better) 

- Should improve the accident rate of the intersection by reducing traffic conflicts 


Figure 6-8 shows the alternative. It should be noted that this recommendation is based on the 
condition that the connections between Route 1 and Route 1A would have been improved and 
the future (2020) travel demand at this location would not exceed the present level. Otherwise, 
the grade separation or other options should be considered and further study of this location 
should be conducted. 
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FIGURE 6-5 
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FIGURE 6-7 
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6.2.6 Route 60 Corridor between Brown Circle and Copeland Circle 


Two options for improving operations along this corridor werereviewed. Alternative 1 would 
coordinate traffic signals in conjunction with the installation of new signals at Brown Circle. 
Alternative 2 would eliminate the signals providing access to N orthgate Shopping Center and, in 
conjunction with reconstruction of Brown Circle to grade-separate Route 60, would allow 
unsignalized operation and limit curb cuts along Route 60 between Mahoney and Copeland 
circles. 


Alternative Lis the recommended alternative. It is recommended in conjunction with the 
signalization of Brown Circle: Key points regarding this alternative include: 
- All existing turns would be allowed to occur 


- Should reducetravel time and delays currently encountered between Brown Circle and 
Copeland Circle 


- Theintersection of Revere Street and Route 60 would still be problematic 
- New signal equipment may be necessary 


- Thewidemedian in this area would allow additional left-turn bays and through lanes to 
be added, but an assessment of the need for these capacity increases should be made 
when improvements at Mahoney Circle have been made and the new connections at the 
Routes 1/ 16 and 14/ 16 interchanges have been constructed. 


6.2.7. BlueLine Extension 


Part of the reason for the congestion at Mahoney Circle, and a major cause of the cut-through 
traffic on Revere Street, is vehicles heading for the parking lots serving Wonderland Station, the 
last stop on the Blue Line. Parking surveys done at Wonderland indicate that over half of all 
parked vehicles came from the north and accessed the site via the Route 1A bridge. Another 
third of the traffic may have used Revere Street to reach thelots. A Blue Line extension—besides 
providing better service to northern communities and opportunities for economic development, 
particularly in Lynn—would remove some of thetraffic traveling through Revereand possibly 
free up some parking areas for future development. 


Extending the Blue Line has been under study by the MBTA, and money was allocated in the 
most recent federal transportation legislation, TEA -21, for alarge-scale study of this and other 
alternatives on the North Shore. It is the recommendation of this study’s member communities 
that these studies be completed with an eye to eventually extending the Blue Line at least to 
Lynn, possibly as far as Beverly. The member communities also recommend that these studies 
not include any alternatives which would eliminate the Chelsea commuter rail stop or the 
Wonderland Blue Line station. 


6.2.8 Water Transportation in the Area 
The city of Revere is investigating rebuilding the historic pier at Revere Beach. Both Revere and 


Chelsea are looking at increased use of waterborne transportation modes. This study’s member 
communities recommend that all forms of water transportation be encouraged. 


6.3 Implementation 


Implementation of the recommended improvements would require a collective effort from 
municipalities, operating agencies, and interested groups, and support from the general public. 
Many of the long-range improvements, as they would require significant resources and havea 
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regional impact, would need to be studied further prior to implementation. For example, the 
connections between Route 1 and Route 16 and between Route 16 and Route 1A would require 
further engineering design study, and the Blue Line extension would require a major investment 
study. The long-range recommendations are intended to be potential starting points for a process 
that will include developing additional alternatives, performing more detailed evaluations, and 
conducting amore rigorous public and environmental review process. 


For implementation of the short-range highway improvements, such as intersection 
improvements, traffic signal coordination, pedestrian safety improvements, and traffic 
management measures, municipalities may request assistance from the M assachusetts Highway 
Department (MassHighway). The process for this, and the subsequent steps, are follows:1 


1. Themunicipality must request, in writing, assistance from the MassH ighway District 4 
director. The letter should explain why improvements are needed, describe the proposed 
improvements, indicate the level of local support for the project, and convey a commitment 
that the project will be designed by the community and that any ROW acquisitions or 
easements required will bethe responsibility of the municipality. A copy of theletter should 
be sent to the executive secretary of the Boston M etropolitan Planning Organization (MPO). 

2. Thedistrict office will review the request and possibly ask for a Project J ustification Report. 
Itis the responsibility of the municipality to preparethe report, if requested, and submit it to 
the district office and the MPO. 

3. Atthis point, the municipality should meet with the district office and MPO to discuss the 
potential priority of the proposed project and plan the remaining steps required to complete 
the process, possibly including holding an informational meeting to determine the degree of 
community support or opposition. 

4. \ftheevaluation of the Project Justification Report (if any) is favorable and there is local 
support for the project, the district office will submit a favorable request to the Project 
Review Committee (PRC) of MassHighway. The PRC will then determine whether the 
proposed project is eligible for federal or state highway funding, and MassHighway will 
notify the municipality of the results. 

5. Oncethe proposed project is approved, the municipality should request that the MPO place 
the project in the region’s Transportation Improvement Program (TIP). The project must 
carry with it regional benefits and comply with the regional Transportation Plan. 

6. Oncethe project isin the TIP, the municipality should prepare the necessary construction 
documents for submittal to MassHighway. Depending on the complexity of the project, 
submittals may be required at the 25%, 75%, or 100% design phase. 

7. MassHighway advertises and awards the project, and issues a noticeto proceed to start 
construction. 


The recommendations for Revere Beach Boulevard traffic management and for Revere Beach 
Parkway signal coordination, though categorized as short-range improvements, have long-term 
regional significance. Their implementation requires support and assistance from the 
Metropolitan District Commission, the roadways’ administrative agency. 


Regarding implementation of short-range transit improvements: municipalities or any concerned 
individual may present proposals for service changes or new service to the M BTA’s Service 
Planning group. All proposed changes are subject to a review and approval process that ensures 
that they are consistent with the guidelines of the MBTA’’s Service Delivery Policy and with the 
budget. 


' The process described is for a short-range project that does not require an environmental impact 
assessment; none of this study’s short-range improvements is expected to require one. 
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